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Modernizing the Telephone System 
of America’s Engineering Wonder 


£ HE telephone system of the Panama Canal Zone is to be completely converted 


to Strowger Automatic operation. Orders have been placed with Automatic : 
Electric Company for 3000 lines of equipment to be distributed among the 
four central offices at Gatun and Cristobal at the North end of the Canal, and at * 








Balboa and Pedro Miguel at the South end. 


The new installation will provide for full automatic operation of both local and 
long distance calls within the Canal Zone, no intercepting operators (except for P. 
B. X. service) being required. 


— 


The climatic conditions at the Canal Zone are similar to those in Cuba, the 
Philippines and Hawaii, where Strowger Automatic equipment has been used for 
many years with the greatest success. In the Canal Zone itself, Strowger Auto- 
matic equipment has already proved its fitness, a 50 line Community Automatic 
Exchange having been in operation at Gamboa, C. Z., for five years. 








The Panama Canal authorities have always been foremost in the adoption of 
any development that means the saving of time, the reduction of errors or greater 
certainty in operation and administration. It is therefore fitting that the latest step 
in the development of this great enterprise should be the conversion of its tele- 
phone exchanges to the system that is rapidly being adopted as the modern stand- 
ard in every part of the world. 


J i Automatic Electric Company 





Factory and General Offices: CHICAGO, ILLINOIS 


Associated Companies 











INTERNATIONAL TELEPHONE SALES AND ENGINEER- AUTOMATIC TELEPHONE Mra. Co., Lrp. . Liverpool 
. ING CORPORATION . | - ae 8 New York COMPAGNIE FRANCAISE POUR L’EXPLOITATION DES 
INTERNATIONAL AUTOMATIC TELEPHONE COMPANY, PROCEDES THOMSON-HOUSTON . « « Parte 
or Se i i re ee AUTOMATIC TELEPHONES, Ltp. . . . . Sydney 
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FOR REAL SERVICE 


The No. 113 Desk Stand vot 
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NEW UNIT FOR TRANSMIS- 
SION MEASUREMENT 


Adoption of a new unit by the 
Bell System for the measurement 
of transmission is of more than 
passing For many 
years, it has been recognized that 
the units in use were not entirely 


interest. 


satisfactory and there has been 
no world-wide adoption of any 
one of them, as has been the case 
with other electrical units—the 
volt, ampere, watt and others. 


In America, for many years, 
the unit was the “mile of stan- 
dard cable,” by which compari- 
sons were made with existing 
lines and with apparatus. This 
unit required two observers who 
made comparisons by taking 
tests, alternately, over the stan- 
dard cable and the line to be 
tested. In the absence of a bet- 
ter method it served, but it was 
very inconvenient and was sub- 
ject to error, due to the personal 
element, as well as to the insta- 
bility of the telephone equipment 
used as the terminal apparatus. 
Later, the transmitting of the 
voice was superseded by the use 
of an 800-cycle current and meas- 
uring instruments were developed 
to measure the output. This unit 
came to be known as the “800- 
cycle mile.” 


In England, the mile of stan- 
dard cable also is used as a unit 
of measurement but, on account 
of a difference in the terminal 
apparatus specified, it is not quite 
the same as the American unit. 
This unit was proposed for inter- 
national use at the conference on 
Long Telephony at 
Paris last year. On the Conti- 
nent, most of the telephone ad- 
have adopted the 
Beta-l standard, which 


Distance 


ministrations 
so-called 
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is derived from the attenuation 
constant of the line. While this 
unit has a rational basis as far 
as the line is concerned, it is diffi- 
cult to get a conception of its 
application to a piece of equip- 
ment or a circuit containing 
equipment. 

It also has disadvantages in 
that its value is not a convenient 
one and that the number of units 
that represent the limiting value 
for transmission is different for 
different types of line. 


It is not an easy matter to 
adopt an entirely satisfactory 
standard for transmission. The 
new unit probably approaches the 
ideal as closely as it is possible 
to do at the present time. It has 
a rational basis, being a definite 
ratio of power at two points on 
the circuit, whether it be a line 
of a circuit containing equipment. 
It is distortionless in itself and 
can be applied to all types of cir- 
cuit, so that when tests are made 
at various frequencies, the results 
can be expressed in terms of a 
unit which is independent of fre- 
quency. 

Very little readjustment is re- 
quired in the ideas of those who 
have been accustomed to the 
mile-of-standard-cable unit as the 
value of the new unit lies be- 
tween the value of mile of stan- 
dard cable at 800 cycles and a 
mile of standard cable at 1000 
cycles. 

Since the new unit has been 
adopted by the Bell system, it 
would seem that the Independent 
side of the industry should imme- 
diately adopt it, and it is to be 
hoped that foreign practice may 
be adjusted shortly, so that a 
single unit may be used, univer- 
sally. 
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THEORY VS. PRACTICE 


Not infrequently in discussions 
of technical questions, the re- 
mark is made, “That is all right 
in theory but it won’t work in 
practice.” Often it is reserved 
for the final blow that is supposed 
to put an end to all expression 
of counter-opinion. In other oc- 
casions it is merely an imperfect 
statement of the idea that, for 
the case in hand, two solutions 
arrived at by different methods 
are not in complete agreement. 


By “theory” is usually meant a 
group of general laws, either 
proved or assumed, and a “the- 
oretical” solution is a solution 
obtained by the application of 
general laws to a particular case. 
By “practice” is usually meant a 
solution obtained from a consid- 
eration of what has been done in 
the past, checked by the experi- 
ence and judgment of some indi- 
vidual, without reference to the 
underlying laws. Actually, the 
two are not mutually exclusive. 
Every solution contains some- 
thing of both theory and practice. 
Most “practical” men know a 
great deal of the underlying prin- 
ciples used in their work, al- 
though they may not know how 
to express them. The railway 
track laborer may never have 
heard of the principle of the lever, 
but he knows how to set his 
crow-bar and block to get the 
maximum effect. 

A professor of logic in attack- 
ing the statement that something 
is right in theory but will not 
work in practice, might show that 
the statement falls of its own 
weight because, if it will not work 
in practice, it is not right in the- 
ory. It is not the purpose here, 
however, to enter into a problem 
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of dialectics, but to point out that 
theory and practice must agree 
if the one best solution is to be 
found. Not all theoretical solu- 
tions are correct. Their correct- 
ness depends upon the correct- 
ness of the underlying theories 
and upon the manner in which 
the principles have been applied 
in the particular case. Likewise, 
not all practical solutions are not 
right. The mere fact that it will 
work does not prove that it is the 
best solution. 

When two solutions, one the- 
oretical and one practical, do not 
check up, it is more reasonable to 
assume that neither is entirely 
correct. Perhaps there are some 
factors that have not been con- 
sidered in the theoretical solution 
or, if they have been considered, 
have not been given sufficient 
weight. Lack of attention to 
some of the fundamental laws 
may have given a practical solu- 
tion that will not get the maxi- 
mum result with a minimum ex: 
penditure of time, effort or ma- 
terial. 

Instead of condemning one so- 
lution, forthwith, when it is found 
that they do not check, the proper 
procedure is to attempt to har- 
monize the two. If this proce- 
dure is followed without bias or 
prejudice the result should be the 
finding of the one best solution 
which is the aim in every engi- 
neering problem. 





A VACATION PHILOSOPHY. 


Common thought has it that a 
vacation is a time of rest for body 
and mind; of relaxation, of free- 
dom from the manifold cares of 
ordinary living, of emancipation 
from the routine of the daily task, 
which, however interesting, be- 
comes wearying if too long con- 
tinued. But a vacation may also 
be of benefit to the spirit. With 
something of a shock the vaca- 
tioner learns that his absence has 
caused no serious disarrangement 
of the world, or of his small cor- 
ner of it. Upon his consciousness 
dawns the salutary lesson that no 
one is indispensable. 


WHY NOT A CODE OF STAN- 
DARD SYMBOLS? : 

The National associations of 
electrical engineers, architects, 
electrical contractors and dealers 
have agreed upon a code of sym- 
bols for electrical equipment of 
buildings which is now published 
as a “Tentative American Stan- 
dard” by the American Engineer- 
ing Standards Committee. This 
code will be used on architects’ 
drawings of buildings to indicate 
the various electrical circuits and 
appliances. It also will be used 
on engineers’ and contractors’ 
layouts for building jobs. Soon, 
everyone who has anything to do 
with this class of work—and that 
includes telephone men, for there 
are symbols representing tele- 
phones and switchboards of vari- 
ous classes, as well as wiring and 
terminal cabinets—will be using 
the same symbols and each will 
be able to read a drawing made 
by anyone else without having to 
refer continually to a special code 
of symbols. 

Adoption of this code leads to 
thought of the advantage there 
would be if a similar universal 
code of standard symbols were 
used by all telephone companies 
for drawings of pole and cable 
layouts. Perhaps, it might be 
adopted, also, for switchboard 
and instrument circuit drawings, 
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although the problem here is 
somewhat different. The Bell 
system, no doubt, has such a code 
of symbols, but there is none in 
the Independent field. The Inde- 
pendent field now has the begin- 
nings, at least, of an organization 
to handle such matters, and if a 
few telephone companies would 
write to the Association express- 
ing their need and desire to use 
such a code of symbols, the proper 
Association committee, undoubt- 
edly, would begin to function, 
and a code speedily would be 
evolved. 





CITIES CANNOT OUTGROW 
THEIR PUBLIC UTILITIES. 

In a booklet, “The New Fort 
Wayne,” which was written by 
E. L. Gaines of the Home Tele- 
phone and Telegraph Co., and 
published by the Chamber of 
Commerce of that city, we find 
the following statement: 

“The physical growth of a city 
is made possible by the prior ex- 
pansion of its public utility serv- 
ices. No community can out- 
build its public utilities to any 
great extent. As soon as build- 
ing operations exceed the point 
where public utility services can 
be supplied, growth must cease 
until the utilities catch up. Or- 
dinarily growth will not take 
place until public utility services 
are available. The utility must 
spend money in advance to pro- 
vide facilities to make service 
available in large quantities im 
every part of the city where it 
may be needed. The modern 
home is modern because of water, 
gas, electricity, telephone and 
postal service and accessibility to 
street car service.” 

The facts set forth are evident 
to anyone who will give them but 
a moment’s thought, yet how 
many times do we find ambitious 
cities where chambers of com- 
merce are scouring the country in 
an effort to find new industries to 
locate in them and at the same 
time are strangling the local pub- 
lic utilities by opposing their ef- 
forts to obtain fair rates. 
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Improving the Magneto Set 


Being a Suggestion for Reducing the Number of Parts 
By J. M. WALSHE 


[The magneto telephone set in its 


present form consists of a number of 


instruments assembled together in a 


case. There are usually the following 


instruments: ringer, generator, re- 


ceiver, induction coil, switch hook, 
transmitter and battery Some sets 
have a grounding key or other addi- 


tional parts. A magneto telephone set 


large sum compared to a cen- 


costs a 


tral battery set because of the more 


numerous instruments of which it is 


composed 
In view of this, the possibility of 
reducing the number of instruments in 
a magneto telephone set is worth some 
consideration. 
Besides the 


consideration of econ- 


omy there is another consideration, 


name ly, efficie ncy. 


Some suggestions by which the 
number of instruments in a magneto 
telephone set may be reduced are made 
in the belief that they form a practical 


solution of the subject. 


Any 


strong impulses are 


telephone man knows’ what 


given to the mag- 
neto armature if central rings when 
is across the line. 


that 


the winding 
Why n 


Is alw ays at 


t arrange 


the winding 
ross the line and use these 
that is, 


ringer? 


strong impulses as a ringer, 


combine the generator and 


Before proceeding further let us con- 


sider this could not be done [wo 
possible reasons suggest themselves. 
First, it might cut down the speech 
This would not be a serious loss if 


there was any, for the impedance of a 


generator armature to alternate cur- 
trequency of SOO cvcles is 


probably not much less than that of a 


1000 ohm ringer. 
Secondly, it might reduce the cur- 
rent through the clearing out drops so 


as to impair its operation. Both these 


difficulties could be overcome by wind- 
ing the armature to a higher resist- 
ance; the use of enameled wire and a 


smaller size would take care of this. 


When the H armature of a genera- 


tor is at rest the legs of the H are 
occupying the hollows of the pole 
pieces and at a dead center as regards 


the force exerted by an incoming cur- 
This 


ably the 


rent. has to be altered Prob- 


simplest way is to oppose 
this position of rest by a coil spring so 
that the position of rest is at right 
angles to that formerly occupied. The 
coil spring would act on a pin pro- 
jecting from the small gear wheel at 
right angles to the and 
the rim. 


Other 


radius near 


ways of accomplishing this 








Editor’s Note: Some cen- 
turies ago a courageous individ- 
ual dared suggest the revolution- 
ary idea that the earth had the 
shape of an apple rather than that 
ofaplate. The wiseacres and the 
bigwigs promptly took up arms 
in defense of traditional ideas and 
the proponent of the new idea 
was tagged with a variety of 
labels ranging all the way from 
mildly insane to a menace to 
society. But, in spite of this, an 
able navigator with three small 
ships sailed westward to find the 
Indies and discovered a New 
World where grew up the tele- 
phone and all manners of won- 
derful things. The author of 
this article is fearful that his sug- 
gestion will be considered “too 
radical or even preposterous.” 
But radical ideas are sometimes 
needed to jar us out of the com- 
placent way of doing things as 
we have always done them. The 
magneto telephone will certainly 
stand simplification if it is pos- 
sible to simplify it. The present 
suggestion may point the way. 
It has one advantage over many 
radical suggestions; it will work. 
How do we know? We tried it. 




















end could doubtless be used and might 


be more efficient, but a spring so 
placed would only oppose the pull due 
to the magnetism of the pole pieces 
and should tend to produce a more 
even-running 


The 


sponse to the applied ringing current, 


armature. 


armature now moves in re- 
but it is not possible to attach a ringer 
another 


noth- 


hammer to the 
method 


armature so 
must be used. This is 
ing less than coupling a suitable piece 
of soft armature 


Practically it is accomplished 


iron to the magnet- 
ically. 
as follows: 

The end plate carrying the spring 
assembly is removed and on the spin- 
dle is first placed a washer of iron, 
then the soft 
which is made the shape of an ordi 


special iron armature, 


nary ringer armature, one-eighth of 


an inch thick, half an wide 
with rounded ends, the total length to 


inch and 
be equal to the diameter of the gen- 
erator armature lamination. The hole 


in the center of this 


should be care- 
fully drilled so that it can rotate freely 
yet without any rock or play. The 
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ringer hammer is screwed into a 
drilled and tapped hole in one of the 
rounded ends and is about the usual 
length for a ringer hammer. 

The hammer projects downwards 
and the gongs mounted beneath 
the shelf on which the generator rests. 
In some cases the hammer will have 
to be offset. There is no reason why 
the gongs should not be located in 
but this seems the 


most convenient for experimental pur- 


are 


other positions, 
poses. 

Having got the special armature in 
place washer is put on the 
spindle and the end plate with spring 
assembly has to be held out about 
three-sixteenths of an inch by means 
of collars on the screw threads. Of 
when specially manufactured, 
space will be allowed for the special 
armature. 

The magnetic action is as follows: 
When the alternating current flows 
through the generator armature the 
segment shaped legs of the H become 
and negative alternately, as 
ringer armature is very 
close to them it becomes magnetized 
in turn and being free to move it is 
able to strike the gongs with its ham- 
Stops can be installed on the 
end plates to control the movement of 
the hammer and take advantage of 
the flexibility of the hammer handle 
to prevent the hammer head resting 
against the gongs. The spring assem- 
bly will now be out of adjustment, but 
as it will not be required it may be 
removed, retaining only the collecting 
spring. This should give a good pres- 
sure on the end of the armature so 
that it hold the armature from 
crowding the special ringer armature. 


another 


course 


positive 
the special 


mer. 


will 


Latest Report Shows India’s 
System Growing 
Assistant U. S. 
Donald 
reports there were in existence in India 
on March 31, 1923, 
Telegraph Department, 227 telephone ex- 


Calcutta, India. — 


Trade Commissioner Renshaw 


according to the 


changes, with 13,320 connections, owned 
and maintained by the Government, of 
which 140 exchanges with 1,468 connec- 
tions were not operated by the depart- 
itself. 
independent exchange systems with 1,157 


ment In addition there were 345 


companies owned 
25,590 


these 


telephones. Licensed 


12 exchanges with connections 
The for the 


fiscal year 1923 was 4,852,532 rupees, as 


revenue of systems 
compared with 4,169,004 rupees for the 
(The normal- 

The increase in earn- 


previous year. rupee is 
ly worth $0.48.) 
ings noted above can be attributed partly 
to the expansion of the system and part- 
The estimated 
value of the telephone system on March 
31, 1923, including trunks, was 19,100,000 


rupees. 


ly to increased rates. 
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Telephone Pole Line Data 


Importance of Good Guying Calls for Some Additional Informa- 
tion on That Subject—Factors Affecting Its Efficiency—Some 
Typical Guying Conditions Described—Special Guying Problems 


Foreword: The writer has just com- 
pleted an extended trip through south- 
ern Missouri, Oklahoma, Texas and old 
Mexico and was surprised to see the in- 
terest that is being taken in these articles 
and to learn how many men were actual- 
ly filing them for future reference. In 
at least twenty instances, the readers did 
not seem satisfied with the amount of 
data given on guying, on account of the 
importance of this subject, and so, in 
order to answer a number of these 
queries, the following additional data is 
submitted : 

The writer was very much pleased, too, 
to note the very great improvement 
which has taken place in construction 
methods during the past ten or fifteen 
years. In looking over the telephone 
plants in Mexico, while that country is 
probably twenty years behind the United 
States in many ways, one could not help 
but notice the extensive use of steel 
and iron poles in the cities, as well as in 
the country. In the cities, steel poles 
and fixtures are very common and, in 
many cases in the country, steel cross 
arms are very much in use. Climatic 
conditions seem to be favorable to this 
class of construction. The writer was 
very much impressed with the fact that 
it seems only a question of time before 
there is a much larger use of steel poles 
in the U. S. A. In Mexico, many of the 
poles are set in concrete. The use of ten- 
pin arms in Mexico is very scant, the 
bulk of them being either six or eight 
pins. I was informed by reliable author- 
ity there that some of these poles have 
been in use twenty years, and they look 
to be in very good shape—perhaps good 
for twenty years more. The bulk of the 
telephone equipment in Mexico is of for- 
eign make and, while there were many 
refinements, the design of the equipment 
is very much like what the writer saw in 
Europe in 1914. While writer has not 
had much experience with steel poles in 
this country, it would be very interest- 
ing if some reliable data could be ob- 
tained thereon.—P. Kerr Higgins. 

Importance of Good Guying 

Nothing contributes more to the sta- 
bility of a pole line than good guying. 
When weak corners give way, the pole 
line starts on the down grade as far as 
appearance is concerned and on the up 
grade as to maintenance expense. Trouble 
for the trouble man commences to pick 


By P. KERR HIGGINS 


up and continues until the pole line is 
straightened up again. A book might 
be written on the subject of building cor- 
ners and guying but in a magazine article 
such as this we must be content to touch 
only the high points. The primary use 
of guys is to counteract the unbalanced 
tension of wires or cables and to counter- 
act stresses in the pole itself caused by 
the pull of wires or cables at curves or 
corners. 

The effect of an unbalanced side pull 
on a pole depends upon the weight or 
force applied and upon the distance above 
the earth at which the load is applied. 
It is figured by multiplying the height 
in feet by the load on pounds. If a 
load of 2000 pounds is applied at a point 
three feet from the top of a fifty-foot 
pole set seven feet in the ground, the 
product would be 80,000. This is the 
same as if a load of 80,000 pounds were 


where it is placed until natural decay 
makes its removal necessary. 

Guys may be classified in several ways: 
They may be classified as pole guys and 
cross-arm guys, depending upon whether 
they are supposed to hold poles or only 
cross arms in alignment; they may be 
classified as head guys and side guys, 
depending upon whether they are ar- 
ranged to support a load in line with 
the pole line or transverse to the pole 
line; they may be classified as anchor 
guys, tree guys, rock guys, etc., depend- 


ing upon the manner in which they are 


fastened. Reference will be made to 
various types in the course of this 
article. 


Some Factors Affecting Efficiency of 
Guying 

The efficiency of all guying depends 

very largely upon the relative position of 


the guy wire or stub to that of the pole 
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applied one foot above the ground line. 
Of course, no pole could stand such a 
load as this if it were perfectly rigid. 
However, there is no such thing as a 
perfectly rigid pole, nor is the supporting 
earth rigid. Therefore, the result is that 
the pole would be pulled over and bent 
until the load is reduced to a much 
smaller value. Corner poles usually give 
way from one or more of three causes: 
The pole sinks in the ground or buckles; 
the guy wires slips on the pole or 
crushes the sap wood or the anchor gives 
in the earth in which it is set. Prevent 
these causes and a corner pole will stay 
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As a general rule, the acute angle should 
be halved for bracing and the obtuse 
angle halved for guying This was 
shown graphically in Fig. 3 on page 18 
of the May number of Telephone 
Engineer. It may be laid down as a 
rule of guying that the guy against 
every pull must be placed as nearly as 
possible to the point of application of 
the load; that the guy must be of suffi- 
cient strength and must be set in such a 
way that it will take up the load to 
which it is opposed. The location of 
the guy wire on the pole is very im- 
portant and depends upon the location of 
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the cross arms, cable or other fixtures 
If it 1s attached too far above or too 
far below the point ot application of the 


load, the bending strain in the pole is in- 
creased. In order to avoid buckling of 
a pole which carries several cross arms, 
some engineers recommend a branch or 
Y guy 
addition to the 

The location of the guy at the ground 


is also extremely important. 


to a lower point on the pole in 
top guy. 


As a gen- 
eral rule, the farther back from the pole 
the anchor can be placed, the better. The 
nearer the the bottom of 
the pole, the greater is the strain on the 


anchor is to 


anchor and the greater is the thrust of 


the bottom of the pole on the earth. 
This is shown graphically in Fig. 1. 
While the figure is_ self-explanatory, 


attention may be called to the fact that 
the strain in the guy wire is 15,532 pounds 
and the earth is 15,250 
pounds when the guy is five feet from 
the base of the pole. 
30 feet 


thrust on the 
If the anchor is 
from the base of the pole the 
3955 


thrust of the bottom of 


strain in the guy is reduced to 


pounds and the 
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Fig. 
the pole is reduced to 2541 pounds 
These tigures are for the assumed con- 
ditions of a vertical pole with a side 
load of 3050 pounds applied at point 
25 feet above the surface of the earth. 
Incidentally, the figure gives some in- 
formation as to the resistance of soils 
in pounds per square feet for different 
classes of soil 
Guying Materials Most Commonly 

Used 
Some of the more common materials 
used for guys are described in the fol 
lowing paragraphs: 
GUY STRAND—AIl guy = strand 
should be of galvanized steel varying 


in size according to the load to be car- 


ried. The most popular size is 5/16 in. 


Sizes smaller than ™% in. should not be 
used. Strand is made up of seven 
wires. 


MECHANICAL PROPERTIES 
The wire should be capable of four per 
cent elongation without breaking. When 
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is 


clamped in vises six inches apart the 
wire should stand fifteen twists without 
breaking. When tested by direct appli- 
cation of weight, the wire shall not break 
when subjected to a load of at least four 
and three-tenths .times its weight in 
pounds per mile 

Finish—The wire should be cylindrical 
and free from scales, inequalities, flaws, 
splints, sand and other imperfections. 

Galvanizing—The shall be well 
galvanized and capable of standing the 
tests: The sample shall be 
immersed in a saturated solution of cop- 
for and then 
This process shall be re- 
If, after the fourth 
immersion, there shall be a copper de- 
posit on the sample or if the galvaniz- 
ing shall have been removed, the lot 
from which the sample was taken shall 
be rejected. 

Lay of Strand—The seven strands 
shall be laid out with a right hand lay 
not exceeding three and one-half inches 
in length. 


GUY RODS—Guy rods should be six 


wire 
following 


per sulphate one minute 
wiped dry. 


peated three times. 


\\l-Guy PLATES SPACED ABOUT 3° APART 








galvanized rod. 


feet 
is a common size. 


or eight long, of 


3% in. 
THIMBLES 


-Thimbles should be 


made of 3/32 in. galvanized iron and 
should be not less than 3 in. long. 
GUY CLAMPS—AIll guy clamps 
should be standard, three-bolt clamps, 
made to hold the--size of strand used. 
The longitudinal curve of the grooves 
should be the same in both parts of the 
clamp. They should be made of high 


carbon steel, thoroughly galvanized and 
should have a breaking strength of not 


less than eighty thousand pounds per 


square inch. They should be smooth 


and free from imperfections. Threads 
of the bolts 


vanizing. 


should be recut after gal- 


Methods of Fastening Guys 


The general method of fastening guys 
to poles is shown in Fig. 2. The strand 
the pole or 
If 6000 pound strand is used, 


When 


is wrapped twice around 
guy stub. 


the strain plates may be omitted. 
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10,000 pound strand is used, there should 
be two clamps and on larger sizes three 
The end of the strand 
should be bound down to prevent acci- 
dents. 


clamps are used. 


The height of the guy should con- 
form to local requirements and should 
never be less than eighteen feet over 
driveways and eight feet over sidewalks. 
Carelessness in placing guys often entails 
considerable annoyance and _ expense, 
hence great care should be taken to avoid 
the possibility of causing an obstruction 
or injuring persons or animals. In ex- 
posed positions, the guys should be pro- 
tected by suitable guards, either wooden 
boxes or a piece of iron pipe being slipped 
over the strand for this purpose. 

Storm Guying for Heavy Loads 

On straight lines carrying more than 
one cross arm, poles should be storm 
guyed at convenient intervals. Head 
guys are run from the top of a pole to 
the butt of the next pole in the line on 
each side. Where possible the line 
should also be side guyed at the same 
pole. The purpose of this kind of guy- 
ing is to provide additional strength or 
to provide guying against unusual loads 
that may be thrown on the line during 
severe storms. 


Guying of Short or Light Pole Lines 

Where a short lead of poles leaves the 
lead, many construction men are 
inclined to let this lead take care of itself 
without any guying. This is a great mis- 
take as the lead looks bad and is the 
frequent cause of high maintenance ex- 
pense and much annoyance. It is only 
a question of time before the end poles 
bend, causing unnecessary slack and 
The writer has found it 
to be good practice in such cases to use 
a light patent anchor of some approved 
type. In guying light leads, No. 6 iron 
wire may sometimes be used to advantage 
in place of strand. 

Use of Patent Anchors 
If good judgment is used and care is 


main 


crossed wires. 


taken in placing them, patent anchors 
prove quite satisfactory and are cheaper 
than “dead men.” They are usually of 
three kinds: the type which screws into 
the ground without digging; the kind 
which is driven into the ground with a 
sledge hammer and which is expanded 
either by turning or by pulling back from 
six to eighteen inches; and the types, 
whose name is legion, that are put into 
a hole by means of a post hole digger 
and which have various mechanical con- 
trivances for holding them in place after 
the earth is filled in. The most popular 
types seem to be the ones which screw 
into the ground without digging and the 
latest type of anchor that is inserted into 
an augur hole and expanded by means 
of a special tool which forces its parts 
into the solid earth on the sides of the 
hole. 
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Special Guying Problems 

Tree guys may be used in special cases. 
They should never be fastened to a limb 
as there is too much vibration. Hard 
wood cleats should be placed around the 
tree under the guy. It is sometimes 
necessary to drive a large spike or a pole 
step into the tree to keep the guy from 
slipping. If its use is practicable, the 
rock anchor in which the guy is anchored 
in rock instead of to a tree or an ordi- 


nary anchor is almost ideal. 





Fig. 


Where the regulation guy can not be 
erected, a special guy may be arranged 
by fastening one end to the foot of the 
pole and the other end to the top with an 
outrigger in the center so arranged on 
the side opposite the pull to keep the guy 
about two feet from the pole. Where 
the strain is very heavy, a pole of iron 
or structural steel may be used. This 
may be made of two beams_ bolted 
securely together. 

Cross Arm Guys 


Where open wires terminate on a cross 
arm so that the pins on only one side 
of the arm are used, the unbalanced load 
tends to twist the cross arm out of place. 
This may be cared for by a cross arm 
guy. Usually a single iron or steel wire 
about No. 9 or No. 10 BWG is attached 
to the cross arm, close to the outer pin, 
on the side opposite that on which the 
pins are occupied, and is carried to the 
next pole where it is drawn taut and 
dead-ended around the pole just below 
the corresponding gain. 

Some Typical Guying Conditions 

The location of guys is better shown 
graphically than described in words. 
Therefore, several figures are shown to 
illustrate some of the typical conditions 
found in practice. In Fig. 3 are shown 
some of the conditions to be met when 
a right-angled turn is made on two poles. 
It will be noted that the distance from 
the corner pole to the next pole is. less 


_ than the normal distance in the line and 


that the cross arm on the second pole is 
faced toward the cormer. On heavy lines 
the second pole is frequently head-guyed 
to the butt of the corner pole. Fig. 4 





illustrates the method of guying the 
poles set on a curve. Fig. 5 shows the 
method of making a road crossing. Here 
again, the span nearest the corner is 
short and the arms on the second poles 
are faced toward the corners. The wires 
should cross the road at an angle of ap- 
proximately 45 degrees and both head 
and side guys are used. On heavy lines, 
the second pole also is, frequently, head- 
guyed to the butt of the corner pole. If 
conditions are such that side guying is 











2 
0 


impossible, the poles at the crossing 
should be supported below the surface 
of the ground by a log so placed that the 
butt of the pole will bear against it 


when the wires are pulled up. 





HEAD GUY /N CENTER OF CURVE 


Fig. 4 


Summary Regarding Guying and 
Anchoring 
The suggestions that have been given 
in this and in previous articles as to the 
proper way of installing anchors and 
guys may be summarized in the follow- 
ing list: 





Fig. 5 


1. The end of the guy wire should be 
fastened with two complete wraps at a 
point on the pole as near as possible the 
point where the load is applied. 

2. All clamp bolts should be screwed 
down tightly. 

3. Use a thimble where the guy strand 
passes through the eye of the guy rod. 


4. When guying a heavy lead, use two 
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guys separated on the pole or use a Y 
or branch guy. 

5. When two guys are placed on the 
same pole, see that they are pulled even- 
ly so that each holds its portion of the 
load. 

6. The use of guy strand smaller than 
5% in. is not recommended. 

7. The use of strain plates or shims is 
optional on strand smaller than 10,000 
pound. For this size, and larger, they 
are necessary. 

8. Head guys are placed under the 
messenger and side guys are placed over 
the messenger when both guys and mes- 
senger are placed on the same strain 
plates. 

9. Guys as a rule should make an angle 
of 45 degrees, that is the distance from 
the butt of the pole to the eye of the 
anchor rod should be the same as the 
distance from the ground to the point 
where the guy is attached to the pole. 

10. A corner with more than 25 feet 
pull should be divided and two _ poles 
used. 

11. Spans at corner poles should not 
be more than two-thirds the length of 
regular line spans. 

12. Patent anchors may be used to ad- 
vantage where the pull is not too great. 

13. For strains of 6000 pounds and 
over, use log anchors 

14. Anchor rods should be of a suffi- 
cient size to carry a load considerable in 
excess of present requirements. 

15. Be sure to use large washers or 
plates on all anchor logs and see that 
they bear evenly against the wood. The 
hole for the rod should be bored large 
enough to allow the rod to be put through 
without driving. 

16. Use head and side guys at poles 
on corners and on street crossings. If 
side guys must be omitted, head guy 
second pole from corner to butt of cor- 
ner pole. 

17. Messenger may be carried one 
span beyond the terminal pole and there 
dead-ended and guyed. 

18. Terminal poles between cable and 
heavy open wire leads should be set in 
line with the lead and head-guyed both 
ways. 

19. Messenger should clear the rail by 
25 feet at railroad crossings. As an 
added precaution it is well to guy on 
both sides of the crossing. 

20. Messenger should be pulled tight 
after the anchors are placed and before 
the cable is pulled in. 

21. Messenger should usually be strung 
on the street or alley side of the pole. 

22. At ends of guys and at messenger 
dead-ends the loose end of the strand 
should be bound down firmly to prevent 
possible accident. 
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Bell St. Louis Home Classic 


New Type 306-ft. Skyscraper to Cost $8,000,000 


St. Louis, Mo.—A sky-scraper, which 
will house the Southwestern Bell Tele- 
phone Company’s administration offices 
as well as the machine-switching units 
for downtown St. Louis, will be the 
loftiest peak in the city’s jagged range 
of buildings. It will, to change the 
metaphor, strike the top note in the local 
architectural scale—a beautiful, flute-like 
note, vividly recalling that significant 
phrase which describes architecture as 
“frozen music.” 

The new headquarters building will be 
constructed along lines hitherto unknown 
in St. Louis, or, for that matter, in the 
West. It will tower 306 feet heaven- 
ward, its “set-back” design allowing 
plenty of light and air to penetrate into 
the streets below. It will cost, when 
completed, practically $8,000,000. 

The designers of the structure are 
Mauran, Russell and Crowell, architects, 
with I. R. Timlin, associate architect, 
under the direction of W. O. Pennell. 
chief engineer of the Southwestern com- 
pany. 

The tapering sky-scraper will be thor 
oughly commercial in character, con- 
taining twenty-five floors of offices, with 
a total floor space, above the basement, 
of 460,133 square feet The complete 
structure will cover the entire city block 
bounded by Pine, Chestnut, Tenth and 
Eleventh streets. As the headquarters of 
the Southwestern System, it will bear 
dignified witness to the growth and im 
portance of a great public service 

The new building will be erected in 
two units. The initial structure, front 
ing on Pine street and extending back 
approximately 143 feet on Tenth and 
Eleventh streets toward Chestnut, is 
scheduled to be completed within two 
years. This will call for immediate 
wrecking of the old buildings that now 
occupy about two-thirds of the block. 

The Company’s announcement of the 
plans for a new headquarters building 
comes at a time when the final unification 
of the two telephone systems in St. Louis 

the Bell and the Kinloch—is in sight. 
But even before this important merger, 
which adds 35,000 stations to the Bell, 
became a factor in planning for future 
development, there was felt the need for 
larger quarters—not only to serve St. 
Louis, but to house the growing number 
of general office employees, engineers 
and others who are necessary in admin- 
istering a business that operates in five 
states. These general offices are at pres 
ent provided with space in three build 
ings, several blocks away from each oth- 
er. A large amount of space is rented 
in the Boatmen’s Bank Building, a con- 


siderable portion of the Planter’s Build- 
ing is occupied, and the “Central” Build- 
ing, acquired from the Kinloch Com- 
pany, provides a comparatively smal! 
amount of office room. 

As for the local operating quarters 
the downtown portion of St. Louis is 
now served by three central offices—Main, 
Olive and Central. It was readily ap- 
parent to those studying the future de- 
mands for telephone service in St. Louis 
that these offices would soon be extended 


as far as is economical. The logical an- 





{rchitect’s Drawing of New South- 
western Bell Building 


swer was a new central office in the 
downtown area to handle the growth. An 
extended study of the situation resulted 
in the decision that the new central of- 
fice should be a machine-switching office. 
And since there is no space in any of the 
present buildings for a machine-switch- 
ing office, it became necessary to pro- 
vide a new building to house the new 
type of equipment. 

Combining the need for a unified gen- 
eral office building with the need for 
quarters to house the machine-switching 
equipment, the men studying the prob- 
lems decided upon the project of erecting 
a large administration building to take 
care of both. This building will be 
planned so that it will house enough ma- 
chine-switching plant to care for the 
downtown area for many years to come, 
and it will also be arranged so that the 
long-distance board can be moved from 
the Bomont office to the new structure, 
in case this becomes necessary. 

This type of building cuts off but lit- 
tle light from the surrounding buildings. 

The exterior facades of the building 
will be faced with light-colored vitrous 
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brick of a warm, gray color and will be 
trimmed with lighter colored terra cotta 
The piers of the building between win- 
dows will be heavily ribbed, which, with 
the play of the light, will produce strong 
vertical shadows. There will not be a 
great amount of ornamentation, the effect 
of beauty and strength being gained from 
the graceful proportions of the masses 
instead of from the details. 

Half of the first floor of the building 
will be occupied by the Company’s com- 
mercial office, and the ceiling height will 
be about twenty-two feet to provide space 
for the mezzanine or balcony in the com- 
mercial office. 

The second floor will be occupied by 
the machine-switching equipment. For a 
few years, the third, fourth, fifth and 
sixth floors will be rented to outside ten- 
ants, the balance of the building being 
occupied by the Telephone Company’s of- 
fices. The Company is now occupying 
about 110,000 net square feet in three 
different buildings, and it will occupy 
about 130,000 square feet initially in the 
new structure. The offices of the execu- 
tives will be on the floors near the top 
of the building, while one wing of the 
upper stories will be taken up by a large 
assembly hall with a seating capacity of 
about 500. 


Ask Commission O. K. on Illi- 
nois $1,000,000 Combine 


Springfield, I1l—The petition of the 
Macoupin County Telephone company 
of Carlinville, the Virden Home Tele- 
phone company of Virden, the Girard 
Telephone company of Girard, and the 
Gillespie Home Telephone company of 
Gilespie, for authority to consolidate as 
the Illinois Central Telephone company, 
has been filed. The petition also asks 
for authority for the consolidated com- 
pany to issue $101,000 of common stock, 
$140,000 of preferred stcok, and $252,800 
of first and refunding mortgage gold 
bonds as part of an issue of $1,000,000 
of the bonds. The capital stock is to be 
apportioned among the four companies as 
follows: Macoupin County Telephone 
company, $55,000 common and $60,000 
preferred stock; Virden Home Telephone 
company, $20,000 of common and $25,000 
of preferred stock; Girard Telephone 
company, $5,000 of common and $25,- 
000 of preferred stock; Gillespie Home 
Telephone company, $21,000 of common 
and $30,000 preferred stock. 


Kansas has 50,000 more telephones than 
the whole of South America. 


There are 700,000 telephones in Chi- 
cago. It took twenty years for the first 
100,000, but only two years for the last 
100,000. 
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The New Transmission Uni 


Description of the New Distortionless Transmission Unit 
Adopted to Replace the Familiar “Mile of Standard Cable,” 
to Which It Is Approximately Equal in Volume Ratio 


By W. H. MARTIN 
(Member of A. I. E. E., Dept. of Dev. & Res., A. T. & T. Co., New York, N.Y.) 


” 


The “mile of standard cable” has 
been used in telephone engineering in 
this country for over twenty years, 
and during that time has been adopted 
in other countries as the unit for ex- 
pressing the transmission efficiency of 
telephone circuits and apparatus. In 
the present state of the telephone art, 
this unit has been found, however, to 
be not entirely suitable and it has 
recently been replaced in the Bell Sys- 
tem by another unit which for the 
present, at least, has been called simply 
the “transmission unit.” Before con- 
sidering the reasons for such a funda- 
mental change and the relative merits 
of the two units, it may be well to 
review briefly the general method of 
determining the efficiency of such cir- 
cuits and the apparatus associated with 
them. 

The function of a telephone circuit 
is to reproduce at one terminal the 
speech sounds which are impressed 
upon it at the other terminal. The 
input and output of the circuit are in 
the form of sound and its efficiency as 
a transmission system may be ex- 
pressed as the ratio of the sound power 
output to the sound power input. For 
commercial circuits, this ratio may be 
of the order of 0.01 to 0.001. 

In the operation of the system, the 
sound power input is converted by the 
transmitter into’ electrical power, 
which is transmitted over the line to 
the receiver and there reconverted into 
sound power. The effect of inserting 
a section of line or piece of apparatus 
or of making any change in the circuit 
can be determined in terms of the 
variation which it produces in the ratio 
of the sound power output to the 
sound power input, or, if this latter is 
kept constant, in terms of the ratio 
of sound power output after the change 
to that obtained before the change was 
made. It should be noted particularly 
that the change in the output power 
of the system is the real measure of 
the effect of any part of the circuit on 
the efficiency of the system and that 
the ratio of the power leaving any 
part to that entering it is not neces- 
sarily the measure of this effect. For 
example, a pure reactance placed in 
series between the transmitter and the 


Paper presented at the Annual Con-. 


vention of the A. I. E. E., Chicago, June 


9 


25, 1924. 


line may change the power delivered 
to the line by the transmitter and hence 
the output of the receiver, the magni- 
tude and direction of the change being 
determined by the impedance rela- 
tions at the point of insertion. The ratio 
of the power leaving the reactance to 
that entering it is, of course, unity, as 
no power is dissipated in a pure react- 
ance. In other words, the transmission 
efficiency of any part of a circuit can- 
not be considered solely from the 
standpoint of the ratio of output to 
input power for that part, or the power 
dissipated in that part, but must be 
defined in terms of its effect on the 
ratio of output to input power for the 
whole system. 

By determining the effect of sep- 
arately inserting the many pieces of 
apparatus that may form parts of typ- 
ical telephone circuits, an index can 
be established for each of these parts 
of its effect on the efficiency of the 
circuit for the corditions of which the 
circuit tested is typical. Similarly, the 
power dissipated in unit lengths of the 
various types of line can be determined 
by noting the change in power output 
of the receiver caused by increasing 
any line by a unit length. Such indices 
of the transmission efficiencies of the 
various parts of a circuit obviously 
have many applications in designing 
and engineering telephone circuits. 
These indices could be taken as the 
ratios expressing the change in the 
output power of the system. This, 
however, has certain disadvantages. 
For example, the combined effect of 
a number of parts would then be ex- 
pressed as a product of a number of 
ratios. Likewise, for the case of a 
number of parts n of the same type 
in series, such as a line n miles in 
length, the effect would be expressed 
as the ratio for one part or one mile 
of the line, raised to the nth power 
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In many cases, these ratios and the 
powers to which they would need to 
be raised would be such as to make 
their handling cumbersome. If, how- 
ever, these indices are expressed in 
terms of a logarithmic function of a 
ratio selected as a unit, the sum of 
any number of such indices for the 
parts of a circuit is the corresponding 
index for the power ratio giving the 
effect of the combination of these parts. 

The “mile of standard cable” is such 
a logarithmic function of a power ratio. 
The new unit also meets this important 
requirement. 
Definition of the Transmission Unit. 

The “transmission unit” (abbrevi- 
ated T U) has been chosen so that two 
amounts of power differ by one trans- 
mission unit when they are in the 
ratio of 10° and any two amounts of 
power differ by N units when they 
are in the ratio of 10N“’. The number 
of transmission units corresponding 
to the ratio of any two powers P; and 
P,, is then the common logarithm 
(logarithm to the base 10) of the ratio 
P;/P2, divided by 0.1. This may be 
written N—10logwP:/P2 Since N 
is a logarithmic function of the power 
ratio, any two numbers of units, N; 
and N:, corresponding respectively to 
two ratios, Pa/P» and Pe/Pa, may be 
added and the result Ni + N2, will cor 
respond to the product of the ratios, 
Pr/Pv X Pe/Pa 

The reasons for the selection of this 
unit and the method of applying it, can 
probably be best brought out by a 
consideration of the practice which 
has been followed in determining and 
expressing the efficiencies of telephone 
circuit and apparatus in terms of 
“miles of standard cable.” 

Standard Reference Circuit. 

Fig. 1 shows what has been desig- 
nated the “standard reference circuit.” 
It consists of two common battery 


Standard Common 
Battery —— 
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telephone sets of the type standard 
in the Bell System at the time this 
circuit was adopted, connected through 
repeating coils or transformers to a 
variable length of “standard cable.” 
This cable is an artificial line having 
a resistance of 88 ohms and a capacity 
of 0.054 microfarad per loop mile which 
is repre sentative of the type of tele- 
phone cable then generally used in this 
country 

For a given loudness of speech 
sounds entering the transmitter at one 
end of the circuit, the loudness of the 
reproduced sounds given out by the 
receiver at the other end can be varied 
by changing the amount of standard 
cable in the circuit. Also, the amount 
of cable in the circuit can be used to 
express the ratio of the power of the 
reproduced sounds to that of the im 
pressed sounds. Due to the dissipa 
tion of electrical power in the cable 
this ratio and consequently the loud 
ness of the reproduced sounds become 
less as the amount of cable is increased 
and greater as the length of cable is 


decreased. 


This circuit then became the meas 
uring or reference system for engi 
neering the telephone plant and_ the 


he 


“mile ot standard cable” became t 
unit in which the measurements were 
expressed This circuit was used to 
set the service standards in designing 
and laying out the telephone plant. 
Thus, the reproduction obtained over 
this circuit with a length of cable of 
about twenty miles was found suitable 
and practicable for local exchange, that 
is, intra-city service, and that corre 
sponding to about thirty miles for toll 
or intercity service 

Any telephone circuit was rated by 


its comparison with the standard cir 


cuit. [his comparison was on_ the 
basis of a speaker talking alternately 
over the circuit to be measured and 
the standard circuit and a listener 


switching similarly at the receiving 
ends, the amount of cable in the stand 
ard circuit being adjusted until the 
listener judged the volume of the 
sounds reproduced by the two systems 
to be equal The number of miles of 
cable in the standard circuit was then 
used as the “transmission equivalent’ 
of the circuit under test Che effect 
of any change in the circuit under test 
on the efficiency of that circuit could 
then be measured by determining the 
variation in the amount of standard 
cable required to make the sounds re- 
produced by the two systems again 
equal and the number of miles of 
standard cable required to compensate 
for this change was used as the index 
of this effect. In this way the rela 
tive efficiencies of two transmitters or 
receivers could be determined. Like 
wise, the power dissipation per unit 
length or the attenuation, of the trunk 
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in the circuit under test could be 
equated to miles of standard cable. 
Since in each case, the standard cable 
is used to adjust the volume of the 
reproduced sound, “the mile of stand- 
ard cable” corresponds to the ratio of 
two amounts of sound power, or as this 
change in sound power is produced by 
changing the power delivered to the 
telephone receiver, to a ratio of two 
amounts of electrical power. 

If the addition of a mile of standard 
cable to a long trunk of the standard 
circuit causes the power reaching the 
end of the trunk ‘to decrease by a 
ratio r, then the insertion of two miles 
will decrease the received power by a 
ratio of rs of that obtained before the 
two miles were inserted. A number 
of miles of cable, n, inserted will re- 
duce the received power to a ratio r”. 
Thus the power ratio corresponding to 
any given number of miles of cable is 
an exponential function of the ratio 
corresponding to one mile, the ex- 
ponent being the length in miles. The 
length in miles is, therefore, a logarith- 
mic function of the power ratio. 

In an infinite length of unitorm line 
having resistance, inductance, capacity 
and conductance of R, L, C and G per 
unit length, the attenuation a per unit 
length, of a current of frequency f 
flowing along the line can be shown 
to be equal to the real part of the 
expre ssion 
atjb=V(R+jrfL) (G+) rtC) 

For the standard cable line, since L 
and G are zero 

a=vriRC 
ind since R 88 ohms and C 0.054 
microfarad per mile the current atten- 
iation per mile of standard cable 1s 
a = 0.00386 V 

If I,’ and I,” are the currents, re- 
spectively at the beginning and end of 
a mile of line, then 

I,’/I.’ = e* or a = loge I,’/] 

Similarly if I; and I. are the cur 
rents, at points 1 and 2, respectively, 
at the beginning and end of a section 
of L miles 

I,/1 eL* and L a = loge I,/I: 

For this case, the effect of inserting 
the section of L miles into the line 
on the current at point 2, or at any 
point beyond 2, is that the currents 
at the point before and after the in 
sertion are in the same ratio as I,/I. 
Furthermore, since the impedance of 
the line looking toward the receiving 
end is the same at points 1 and 2 
(and at any other points), then the 
ratio of the powers at the two points 
is equal to the square of the current 
ratio. 

Thus the power attenuation is rep- 
resented by 

P,/P: = (1,/I:)*? =e™ 

Similarly for a line, terminated in a 

fixed impedance which may be differ- 
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ent from the characteristic impedance 
of the line, the ratio of the powers 
received before and after a change in 
the length of the line is equal to the 
square of the ratio of the correspond- 
ing currents. On the basis of this re- 
lation, and because it is in general 
more convenient to measure or com- 
pute currents than powers, the current 
ratio has often been used in determin- 
ing the equivalent of any piece of ap- 
paratus or line in terms of standard 
cable. It should be noted, however, 
that such a current ratio can be prop- 
erly used as an index of the transmis- 
sion efficiency of a part of a circuit 
only when it is equal to the square 
root of the ratio of the corresponding 
powers. Also, of course, the voltage 
ratio can be similarly used when it 
meets the same requirement. 

Limitations in Use of Standard Cable 

Unit. 

As has been shown above, the at- 
tenuation, either of current or power, 
corresponding to the mile of standard 
cable is directly proportional to the 
square root of the frequency of the 
under consideration. This 
means that the standard cable mile 
corresponds not only to a certain vol- 
ume change in the reproduced speech 
sounds, but also to a_ distortion 
For comparisons between the 
standard cable circuit and commercial 
circuits with talking tests and as long 
as most of the commercial circuits had 
distortion comparable to that of stand- 
ird cable, this two-fold effect of 
desirable. At 
present, however, many types of cir- 


current 


change. 


standard cable was 


cuits are being used which have much 
less distortion than standard cable. 
Also, the use of voice testing has been 
largely given up in the plant and it 
is now the general practice to deter- 
mine the efficiency of circuits and ap- 
paratus on the basis of measurements 
and computations for single-frequency 
currents, a correlation having been es- 
tablished between these latter results 


and those of voice tests. These fac- 
tors have made it desirable to have a 
unit for expressing transmission eff- 
ciencies which is distortionless, that is, 
is not a function of frequency. 
Qualifications of a New Unit 

The consideration of a new unit for 
measuring transmission efficiency 
brought out the following desirable 
qualifications: 

1. Logarithmic in Character. Some 
of the reasons for this have already 
been discussed. In addition, the ap- 
plication of such a unit in measure- 
ments of sound make a logarithmic 
unit desirable, since the sensation of 
loudness in the ear is a logarithmic 
function of the energy of the sound. 

2. Distortionless. The advantages 
of a unit which is independent of fre- 
quency have been referred to above. 
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In expressing the efficiency of the 
transmission of the high frequencies 
involved in carrier and radio circuits, 
such a unit is particularly desirable. 

3. Based on Power Ratio. This is 
desirable because the power ratio is 
the real measure of transmission efh- 
ciency. As pointed out above, the cur- 
rent ratio can be used only when it 
is equal to the square root of the 
power ratio. Having the unit based 
on a power ratio does not, of course, 
require that measurements or compu- 
tations be made on a power basis. 

In considering the conversions be- 
tween sound and electrical energy, it 
is obviously advantageous to have a 
unit based directly on a power ratio. 

4. Based on Some Simple Relation. 
This is desirable in connection with 
the matter of getting a unit which may 
be widely used and may find applica- 
tions in several fields. 

5. Approximately Equal in Effect 
on Volume to a “Mile of Standard Ca- 
ble.” One reason for this is the prac- 
tical one of avoiding material changes 
in the conceptions which have been 
built up regarding the magnitude of 
such things as transmission § service 
standards. Also, the sound power 
changes which can be detected by the 
ear are of the order of that correspond- 
ing to a mile of standard cable. In 
measuring telephone lines and appa- 
ratus with single-frequency currents, 
it has been found that an accuracy of 
about one-tenth of a mile can be ob- 
tained readily and is sufficient practi- 
cally. 

6. Convenient for Computations. 
This refers to the: matter of changing 
from computed or measured current or 
power ratios to transmission units or 
vice versa. 

Properties of the Transmission Unit 

\ consideration of the above quali- 
fications and of the various units sug- 
gested led to the adoption of the power 
ratio of 10° as the most suitable ratio 
on which to base the unit of transmis- 
sion efficiency. The transmission unit 
is logarithmic, distortionless, is based 
on a power ratio and its relation to 
that ratio is a simple one. Its effect 
on the transmission of telephonic 
power corresponding to speech sounds 
is about 6 per cent less than that of 
one mile of standard cable. Regard- 
ing its use in computations, it has the 
advantage that the number of units 
corresponding to any power ratio, or 
current ratio, can be determined from 
a table of common logarithms. 

For a power ratio of 2, the logarithm 
is 0.301 and the corresponding num- 
ber of units is, therefore, this loga- 
rithm multiplied by 10, which is 3.01 
T U. For a power ratio of 0.5, the 
logarithm is 9.699—10—0.301 and 
the number of units is—3.01 T U 
A power ratio of 2 represents a gain 


of 3.01 units, and a power ratio of 0.5 
corresponds to a loss of 3.01 units. 
If the above ratios were for current, 
the logarithms would be multiplied by 
20. Thus a current ratio of 2 corre- 
sponds to a gain of 6.02 units and a 
current ratio of 0.5 corresponds to a 
loss of 6.02 units. 

It will be noted that the T U is 
based on the same ratio 19’ as the se- 
ries of preferred numbers which has 
been used in some European countries 
and has been proposed here as the 
basis for size standardization in man- 
ufactured articles.* In common with 
this series, the T U has the advantage 
that many of the whole numbers of 
units correspond approximately to 
easily remembered ratios, as shown 
in the following table: 

APPROXIMATE POWER RATIO 


Transmission For Losses For Gains 
Units Fractional Decimal Decimal 
1 4/5 0.8 1.25 
2 2/3 0.63 1.6 
3 1/2 0.5 2. 

4 2/5 0.4 2.5 
5 1/3 0.32 3.2 
6 1/4 0.25 4 
7 1/5 0.2 5 
S 1/6 0.16 6 
9 1/8 0.125 Ss. 
10 1/10 0.1 10. 
20 1/100 0.01 100. 
30 1/1000 0.001 1000 


It will be seen that the ratio for a 
gain of a given number of T U is the 
reciprocal of the ratio for a loss of 
the same number of units. Also for 
an increase of 3 in the number of units, 
the loss ratio is approximately halved 
and the gain ratio doubled. If the 
approximate loss ratios corresponding 
to 1, 2 and 3 units are remembered, 
the others can be easily obtained. 

From this consideration of the prop- 
erties of the transmission unit, it is 
evident that there is much to commend 
its use in telephone transmission work. 
Furthermore, since its advantages are 
not peculiar to this work, such a unit 
may find applications in other fields. 
It is now being used in some of the 
work on sound. 

New Telephone Transmission Refer- 
ence System. 

With the standardization of the dis 
tortionless unit of transmission it is 
desirable also to adopt for a transmis- 
sion reference system a telephone cir- 
cuit which will be distortionless from 
sound input to the transmitter to sound 
output from the receiver. This system 
will consist of three elements, a trans- 
mitter, a line and a receiver. Each 
will be designed to be practically dis- 
tortionless and the operation of each 
will be capable of being defined in def- 
inite physical units so that it can be 
reproduced from these physical values. 
Thus the transmitter element will be 
specified in terms of the ratio, over the 
frequency range, of the electrical pow- 


_*“Size Standardization by Preferred 
Numbers, C. F. Hirshfeld and C. H. Ber- 
ry, Mechanical Engineering, December, 
1922. 
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er output to the sound power input, 
this ratio being expressed in trans- 
mission units. The receiver element 
will be specified likewise in terms of 
the ratio of sound power output to 
electrical power input. The output im- 
pedance of the transmitter and the 
input impedance of the receiver ele- 
ments will be 600 ohms resistance, 
The line will be distortionless with ad- 
justments calibrated in transmission 
units and will have a characteristic im- 
pedance of 600 ohms resistance 

Such a _ reference system is now 
being constructed. The transmitter 
element consists of a condenser type 
transmitter and multi-stage vacuum 
tube amplifier. The receiver element 
consists of an amplifier and specially 
damped receiver. Each element is ad- 
justed to give only negligible distor- 
tion over the frequency range. 

It is proposed when this system is 
completed and adjusted that it will be 
adopted as the Transmission Reference 
System for telephone transmission 
work. Other secondary reference sys- 
tems, employing commercial-type ap- 
paratus, will be calibrated in terms of 
the primary system and used for field 
or laboratory tests when such commer- 


cial type systems are needed. 


Big Cable Job Done in Record Time 
New York, N. Y.—A big job of 


cable work was completed in record 
time here when the New York Tele- 
phone Co. placed 38 reels of cable 
weighing over 104 tons in six hours 
and fifty minutes. This cable was 
drawn into the conduits in the western 
half of the new 14th street subway be- 
tween Avenue D and 14th street, Man- 
hattan and North 7th street in Brook- 
lyn. A special spur railway track was 
laid on Montrose avenue, Brooklyn, 
and the seven flat cars on which the 
cable reels were loaded were trans 
ferred from the Long Island Railroad 
to the subway tracks. The work was 
done under the supervision of R. J. 
O'Donnell, supervisor of cable placing, 
with a gang of 26 telephone construc- 
tion men and a large gang of subway 
employees. 
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Commercial Survey Service 


A Story Giving Actual Results of Commercial Surveys of 
Service That Not Only Improved Service But Increased 


Use of Lines and Made Friends for the Telephone Company 


[I want to tell you some of the 
things we are trying to accomplish by 
Commercial Service Survey work and 
then tell you of some of the results 
that have already been indicated by 
surveys which have been completed. 

First, we are trying to co-ordinate 
through one general point of contact, 
the entire knowledge, resources and 
effort of the telephone organization 
for the benefit of individual telephone 
users. It is our idea to teach the sub 
scriber to co-ordinate, within his own 
organization, the knowledge, resources 
and effort of his entire organization in 
effective use of the telephone service 
as an economic instrumentality in ad- 


ministering and developing his busi 


lo gain effective and economic use 
of the telephone service, it is necessary 


to 


o-ordinate the knowledge and re 
sources of both the subscribers and 
the telphone company’s organizations. 

Through this work we not only as- 


sist the subscriber’s organization to 
function as a part of our own operating 
organization, but we are enabled to 
function as a part of his organization, 
creating a closer working co-operation 

his work is an important step in 
the intelligent development of sales by 
the wavy of the telephone, both local 


not least, Commercial Sery 
ice Survey work is one of the most effec 


tive forms ot public relations contact 
so far developed 

lew of the things done in this work 
are new They have all been done at 


some time and some place with a few 
subscribers by some employees. The 
viewpoint, only, is new. Equipment 
and service faults are corrected and a 
definite impression is given to the sub 
scriber that the company representa- 
tive not only has the desire and abil- 
ity to serve but can obtain immediate 
and effective action 

\ service survey was recently made 
at one of the insurance offices. The 
switchboard was located in a strong 
light so that it was difficult for the 
attendant to distinguish a dark signal 
from a lighted signal. The noise of 
fifteen typewriters and one adding ma 
chine made clear transmission at the 
board difficult. 


*Courle y of Bell Telephone New 


By L. E. FREEMAN* 


Groken receivers, frayed cords, 
scratchy transmission, bad wiring con- 
ditions, and old directories were found. 
Many of these minor troubles were not 
seriously interfering with the service, 
but clearing them, changing a badly 
worn instrument, refinishing and mov- 
ing the switchboard gained the appre- 
ciation and co-operation of the office 
employees and management. Two 
terminals were not often used and not 
needed, two outside lines which were 
at an extra mileage rate were not car- 
rying a load equal to the load of other 
stations. The two terminals were 
taken out and the two outside lines 
changed to one line with extension 
station effecting a saving to the sub- 
scriber. After the complete report 
was furnished to this subscriber, Mr. 
Watson received the following letter, 
which we would like to read: 

“T want to thank you personally for 
the copies of the survey and recom- 
mendations with which you have sup- 
plied the office. We, indeed, appre- 
ciate the service which was rendered 
us in this capacity. Through this 
work we have come to feel a much 
keener appreciation of the troubles of 
the telephone company. Your repre- 
sentatives have given us a much more 
intelligent desire for co-operation than 
A copy of your 
survey and recommendations has been 


we have had before. 


forwarded to our home office at Hart- 
ford, as we know they will be inter- 
ested in reading the same.” 
Grain Dealer’s Survey 

Recently a large grain dealer said 
he was not getting as much out of 
his toll service as he should and that 
the toll rates were too high. Mr. Grain 
Dealer was much opposed to the use 
of the station-to-station class of toll 
service and would not take advantage 
A detailed study 
his toll business showed that out of 


of this lower rate. 
of 
252 toll calls in December only eleven 
calls were completed at the station-to- 
station rate, and these by accident, 
not by choice. These eleven calls rep- 
resented four and three-tenths per cent 
total number of calls completed. In 
analyzing the toll tickets for this period, 
it was found that forty-one calls were 
made to two firms in Louisville, Ky., 
indicating that the station-to-station 
class of service could have been used 
During this same 
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on these calls. 


period there were forty-five report 
charges on calls that were not com- 
pleted because of cancelling, etc. Fre- 
quently a call was filed and when Mr. 
Grain Dealer received the report that 
the called party was out, the call was 
These forty-five report 
charges represented fifteen and two- 
tenths per cent of the total attempted 
calls. While this study was in prog- 
ress, an explanation of the proper use 
of the station-to-station calls was made 
and the practice of carrying calls for- 
ward for a period of twenty-four hours 
from midnight of the same day that 
the call was filed, was explained. 


cancelled. 


To better illustrate what Mr. Grain 
Dealer now thinks of using the station- 
to-station class of toll service, we 
would like to quote the following fig- 
ures for the month of March when 
seventy-nine calls were completed at 
the lower rate. This represents ap- 
proximately thirty per cent of the total 
number of calls showing an increased 
use of the station-to-station toll serv- 
ice of about twenty-five per cent. This 
item alone effected a savings in the 
total bill of about seven per cent. It 
is also interesting to note that the 
per cent of report charges decreased 
nearly fifty per cent in this period. 
These figures, we believe, show that 
this user at least made an effort to fol- 
low the recommendations. 

One of the first service surveys made 
in Indianapolis was of a commission 
merchant’s business. This firm is a 
very heavy toll user, having several 
men on the road calling the office two 
or three times each day and having 
charges reversed. About seventy per 
cent of all the toll calls were collect 
calls. When this item was discussed 
with Mr. Commission Merchant he 
requested that a representative of the 
telephone company attend one of their 
Saturday meetings with the road men 
and the floor salesmen and explain in 
detail how these calls could be han- 
dled at the station-to-station rate. In 
this case the using of this class of toll 
service effected a savings of about six- 
teen per cent or an estimated annual 
saving of about $900. 

Several months after the above sur- 
vey was completed, Mr. Commission 
Merchant No. 2, competitor, was hav- 
ing considerable difficulty and not co- 
operating with the toll operators, caus- 
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ing many lost calls and loss of circuit 
time. During an interview, Mr. Com- 
mission Merchant, No. 2, frankly ad- 
mitted that all the difficulty in the toll 
service was at his place of business. 


be- 


He stated this condition existed 
cause he was trying to do more work 
than one man could carry and that co- 
operation with the toll operators was 
one of the things that suffered from 
this cause. He promised better co- 
operation in the handling of telephone 
calls and said he would try to secure 
the services of a man capable of assist- 
ing him in his work. In this case we 
are glad to report that Mr. Taylor, 
division traffic superintendent, now 
states relations with Mr. Commission 
Merchant No. 2, are satisfactory. 
During the interview, Mr. Commission 
Merchant No. 2 said that the Western 
Fruit Jobbers’ Assocition had recom- 
mended a more extensive use of sta- 
tion-to-station toll service in an effort 
to assist its members in taking advan- 
tage of cheaper toll rates. And, as he 
had heard that a competitor was using 
this class of service on part of his toll 
calls and saving money, he decided 
to place all of his calls in this manner. 
He was like the man who started to 
take cough syrup. If one tablespoon- 
ful would help to relieve the cough, he 
would take the entire bottle at once 
and cure the cough. While saving a 
considerable amount of money on his 
toll bill, he found that using this plan 
on all of his toll calls was not entirely 
satisfactory. \n explanation of the 
proper use of station-to-station service 
was made. This incident is related to 
show how the results of survey work 
travel. 
Selling Matches by Phone 

\ state representative of one of the 
Match Sales Corporation has been sell- 
ing matches by both local and long dis- 
tance telephone. This representative 
advises that in four days of long dis- 
tance calling, he sold 538 cases of 
matches throughout the state. To 
have covered the same territory and 
accomplished equal results, this repre- 
sentative said it would have meant six 
weeks of traveling by train, traction 
and automobile, and then perhaps some 
of the smaller places might have been 
omitted from his schedule. This repre- 
sentative further states that the tele- 
phone is the most satisfactory selling 
medium that he has ever used; that 
the long-disance service was entirely 
satisfactory; and that he expects to 
continue the practice of selling by the 
medium of the telephone. 

In some cases the employees and 
sometimes an official of the concern 
where the survey is being made visit 
the central office. In practically all 
cases the private branch exchange 
chief operator or attendant visits with 
the chief operator and supervisors at 


the central office, and an opportunity 
for discussing the mutual service prob- 
lem is thus given. An official of one 
of the large hardware companies, after 
spending two hours in Main Office 
said that the time spent in going 
through the office was not lost but was 
very educational. 


Fred Reid Young Chief 


Mountain States Bell President 
Grew Up in Company He 
Now Heads. 


Denver, Colo.—Fred H. Reid, who 
returned from the Southern Bell divi 
sion to head the Mountain States Com 


pany, is the youngest president of any 


of the Bell major divisions. 
He started with the Mountain States 








Fred H. Reid, Mountain States 


President 


as a mere lad, in 1902, in the office of 
the general superintendent as a clerk, 
and moved along to the position of 
chief clerk to the superintendent, chief 
clerk to the general manager, assist 
ant to the vice president and general 
manager, assistant general manager, 
and now lands at the top of the heap. 

Mr. Reid knows the Mountain 
States territory, its personnel and its 
requirements from A to Z, and has a 
splendid record of advancing the prop- 
erty. The Mountain States Monitor, 
in commenting upon Mr. Reid’s re 
turn, says: “There ¢an be no greater 
tribute to any man’s character and 
ability than that shown by a recall to 
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a high position in a community or in 
an industrial concern where he had 
made his start. And this is just what 
has happened in the case of Mr. Reid.” 


Telephone Company Estab- 
lishes Radio Department 


Spokane, Wash.—Th« Interstate 
Utilities Co., with headquarters at 
Spokane, and operating a number of 
telephone exchanges in eastern Wash- 
ington and northern Idaho, has re- 
cently added a radio department to 
its business. It has recently issued a 
pamphlet describing the radio line 
which it is carrying and is making an 
active campaign to place radio appa- 
ratus in its territory [In speaking of 
decision of the company to enter the 
radio business the pamphlet has the 
following to say: 


“Radio is afi advanced step in tele 


phone communication. No other busi 
ness organization is better equipped 
for the carrying on of the radio busi- 


ness than the telephone 


ympany. The 
telephone industry has been engaged 
for fifty years in the problems of 
transmitting sound Telephone people, 
therefore, are more familiar with the 
complexities of communication than 
those engaged in any other line of 
work. 

“With these things in mind the In 
terstate Utiltites Company decided 
that as soon as the radio business ap- 
peared established on a sound founda 
tion the company would go into the 
radio business. The plan is to sell 
radio receiving sets through the cen 
tral offices of the Telephone Com 


pany 


Engineering Standards Com- 
mittee’s Code for Building 
Equipment 


New York, N. Y.—The American En 
gineering Standards Committee has ap 
proved, as a “Tentative American Stand 
ard,” a code of standard symbols for 
electrical equipment of buildings. This 
standard code has been worked out under 
the sponsorship of the American In- 
stitute of Architects, The American In 
stitute of Electrical Engineers and the 
\ssociation of Electragists-International. 
The latter body is the organization of 
electrical contractors and dealers. While 
the symbols deal with all types of elec 
trical equipment, it may be noted that 
nearly one-third of the total number deal 
with telephone and other signal lines 
The complete sheet of symbols was pub 
lished in the Journal of the A. I. E. E 
for June and copies may be secured from 
any one of the sponsor bodies or from 
the American Engineering Standards 
Committee, 29 West 39th street, New 
York City. The price is ten cents. 
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an Wire Unity for Europe 


Unification of Long Distance Telephone Systems to Supply 
Service to All European Countries Reaches Promising 
Stage — Proposals Advanced — Nations in Rivalry 


The eminently and permanent suc- 
cessful results achieved by the through 
telephone service in the United States 
of America has of late aroused the 
rather long dormant desire to create 
a European long distance telephone 
network. This endeavor is especially 
manifesting itself in the three leading 
industrial countries of Europe: France, 
England and Germany. Each of these 
countries is striving to secure for it- 
self the position as the dominating 
center of a projected great unified 
European telephone cable network. 
Each undoubtedly is actuated by the 
same motives, which in the early days 
of telegraphy prompted England to 
make its capital, London, the center 
of news and information service to the 
world at large, thereby founding and 
holding a powerful economic position 

The president of the Institution of 
Electrical Engineers in London, Mr. 
Frank Gill, who is also representative 
of the Western Electric Co., some 
time ago delivered a lecture defining 
his views concerning this problem. 
The English Unification Proposition. 

Mr. Gill expressed the opinion that, 
given adequate facilities, there is traf 
fic waiting to be handled between the 
cities of Europe, and urged that there 
are weighty reasons for providing 
those facilities, such as the present ne- 
cessity for improving the relations be- 
tween nations, in addition to the nor 
mal commercial advantages. So far 
as distance is concerned, there is, he 
said, no engineering difficulty in con 
structing and operating lines to give 
satisfactory speech between any one 
and any other part of Europe. He 
illustrated this statement by pointing 
out that between Brussels and Athens, 
or Paris and Constantinople, the dis- 


tance 


s about the same as between 
New York and Omaha, between which 
points calls can be made at any time, 
and that the direct distance overland 
trom London to Delhi (India) is about 
the same as from Key West in Flor 
ida to New York and thence to San 
Francisco and Los Angeles, over which 
distance calls can be made regularly. 

Results of this kind, however, re- 
quire the use of elaborate technical de- 
vices, such as loading coils and re- 
peaters. Formerly a long distance tel 
ephone line consisted merely of a pair 
ot copper wires, which with compara- 
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tive ease could be kept in good order 
by independent maintenance units sit- 
uated along its length. But now that 
simple structure has vanished, the 
plant is more complicated, the various 
parts are interdependent, and it is no 
longer possible to consider mainte- 
nance of each part solely as a section- 
al matter, since what is done at one 
place may cause serious effects at an- 
other. 

Present knowledge can secure great 
increase in the distance spoken over 
in the number of channels of commu- 
nication afforded by one pair of wires, 
and in the cheapness, security, and 
speed of service, but a price must be 
paid for these advantages in the shape 
of definite and _ unified planning 
throughout the area to be covered, 
with unity of maintenance and of op- 
eration. In Europe, however, there 
are about forty self-contained local 
telephone organizations, 
which, though they must function for 
through service, as a whole are with- 
out co-ordination, standard practice, or 
common technique of construction, 


operating 


maintenance and operation; and the 


through service is meager in quantity, 
slow and inefficient. 

Mr. Gill summarizes the measures to 
be adopted as follows: 

1. All through telephone service in 
and between the several European 
countries must be intrusted to. and 
managed by a single long lines com- 
pany, holding licenses from each gov- 
ernment concerned. The several gov- 
ernments should be under obligation 
to invest the long lines company with 
due legal rights and guarantee the 
company the unquestionable good will 
and the effective support. It appears 
also desirable to turn over to the com- 
pany the existing lines and line equip- 
ments which are fitted to the through 
telephone service, either by purchase 
or on a long lease agreement. 

The advantage of this procedure 
would be an immediate consolidated 
arrangement. The operations would 
be conducted on the customary busi- 
ness principles, and, when the tariffs 
were kept within the proper limits, 
capital of sufficient importance could 
no doubt be raised to provide for all 
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Fig. 1—Showing Operating and Proposed European System 
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the lines required and their equip- 
ments. 

2. The second feasible arrangement 
would be that the several governments 
co-operated to create a private com- 
pany, or a commission, to take charge 
of the functions described in the pre- 
ceding paragraph and duly authorized 
from each interested government to 
operate in the country concerned. 


3. A third plan represents only an. 


expedient of a temporary nature and 
serves merely as an opportunity of 
studying the difficult problem. The 
character of this proposition is as fol- 
follows: The several authorities on tel- 
ephone service should consolidate into 
a joint committee for the purpose of 
thoroughly examining this and kindred 
matters. No doubt an agreement 
could be arrived at regarding a satis- 
factory regulation of the transit traf- 
fic. Whether the transit traffic is man- 
aged by a single organization or by a 
certain number, in either case there 
are surely questions urgently in need 
of being settled, if an improvement of 
the telephone traffic in Europe is to be 
realized. 

The Western European Conference. 

Acting upon the suggestion of Mr. 
Gill the French government sent out 
invitations to participate in prepara- 
tory deliberations of an “Internationa! 
Technical Assemblage” for dealing 
with long distance telephone traffic. 
At this conference, which was held 
from the 12th to 20th of March, 1923, 
the following subjects were treated: 

1. An efficient technical basis for 
the telephone communication between 
the several European countries. 

(a) Establishing unified standards 
for construction and operation of 
lines. 

(b) Creating a managing central or- 
ganization. 

2. Ascertaining and selecting the 
most desirable technical requirements 
suited for telephone lines with inter- 
communication from one country to 
another. 

3. Arranging the manner of opera- 
tion and the maintenance of such long 
distance telephone lines. 

4. Technical possibilities of organiz- 
ing interstate long distance communi- 
cation within the near future on the 
basis of operating the several tele- 
phone main and branch lines in their 
present condition. The possibility at 
the present stage of outlining a dia- 
gram of intercommunicating telephone 
lines such as would be required for 
Western Europe in the near future. 

5. To outline a program dealing with 
the construction, organization and op- 
eration principles suited for the several 
Western European countries, in order 
to render an up-to-date interstate tele- 
phone service feasible. 


6. In what manner can the manag- 
ing central organization for the inter- 
state European telephone service be 
organized? This inquiry should be 
conducted from a _ purely technical 
point of view (construction, operation, 
maintenance of the lines and offices), 
but only put into practice from a dis- 
tinct financial and administrative point 
of view. 

The program, presenting the results 
of the deliberations, shall later on be 
submitted as a line of guidance not 
only to the countries participating in 
the conference by delegates, but to all 
other European countries as well. 

At the Paris conference the follow- 
ing countries were represented: Eng- 
land, France, Italy, Spain, Belgium 
and Switzerland. The main delibera- 
tions were carried on by three commit- 
tees and culminated in the following 
agreement: 

1. A permanent committee with a 
secretary’s office to be established in 
Paris; the functions of this office are 
to act as an instrument for obtaining 
and furnishing all technical innova- 
tions and experiences relating to inter- 
state long distance telephone commu- 
nication. The committee is constituted 
for members acting as delegates from 
the various participating countries at 
the Paris conference. The functions 
of the proposed committee are put in 
the charge of the president and secre- 
tary of the preparatory committee, 
until a permanent committee has been 
constituted. The resolutions of said 
committee shall be communicated to 
the several European countries, thus 
enabling them to take such action as 
each country may consider advisable 
to further the idea of unification. 

2. All European countries shall 
enter into an agreement regarding tel- 
ephone apparatus to serve as a stand- 
ard type. For the time being a solid- 
back microphone and a Bell receiver, 
with certain qualities, will be consid- 
ered as the standard. 

3. The overhead lines, equipped with 
repeaters intended for interstate com- 
munication, are not to use loading 
coils. 

4. Overhead lines shall consist of 
copper or an alloy of copper and have 
a diameter of at least 3 mm. 

5. With regard to distinctness of 
speech in communications by telephone 
the English mile standard cable is rec- 
ognized as the international standard 
measurement. 

6. Long distance cable equipped 
with loading coils and repeaters are 
only allowed to be utilized for inter- 
state communication for a distance not 
exceeding 1,600 kilometers (for dis- 
tances from 500 kilometers upward 


only a four wire connection is admissi- 
ble.) 


7. With four wire connection in long 


ENGINEER 





Vol. 28, No. 8 


distance cables loading with 24 milli- 
henrys for 1,000 meters (coils of 44 
millihenrys at a spacing of 1830 m.) 
are considered serviceable. With two 
wire connection (to a 500 kilometer 
limit) a maximum load with 95 milli- 
henrys should be aimed at, employing 
coils with 176 millihenrys, likewise at 
spacing of 1830 m. The wire diam- 
eter for long distance cables should 
on an average amount to 0.9 and 1.3 
mm. 

8. For long distance cables Pupin 
coils with compound cores (not with 
wire cores) should by preference be 
used. The employment of cables for 
international telephone communica- 
tion is considered as generally the most 
desirable. 

G. Repeaters are to be utilized jor 
air lines as well as for cables. They 
shall uniformly strengthen all the 
waves in the speech band. 

10. A thorough investigation should 
be made in the several European coun- 
tries regarding the various derange- 
ments arising from high tension equip- 
ment. 

An examination of the general prin 
ciples laid down at the Paris confer 
ence shows that these more or less 
are founded on American experience 
and American methods of operation. 

German Long Distance Efforts. 

The preceding description goes to 
show that both England and France 
are striving to make their own coun 
try the center of the European tele 
phone network. England, however, 
is handicapped from serving as a Eu 
ropean center for distribution of com 
munications by virtue of its disad 
vantageous outskirt position. The same 
argument holds good regarding those 
countries which form the European 
extremities, viz., Spain, Italy, Sweden 
and Norway; the Balkan countries play 
of course no part in this respect 

The pre-eminence as a center re 
stricts itself consequently to the coun 
tries lying between France and Ger 
many: First of all, these two coun 
tries, followed in rank by such smaller 
countries as Switzerland, Belgium, 
Holland, Austria, Czecho-Slovakia and 
Hungary. Among these smaller coun 
tries Belgium, Switzerland and Holland 
command effectively organized tele 
phone lines and service, but their area 
is so limited that only a relatively small 
portion of the transit lines would fall 
within their territory. The other small 
countries can not be taken into con 
sideration at all owing to the insuffi 
cient development of their telephone 
network and resources. Consequently 
the two rivals to be taken into account 
for an interstate transient traffic are 
France and Germany. 

It is therefore obvious that France, 
arranging the West European Tele 
phone Conference, is actuated by a de 
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sire to take the initiative, and is thor- 
that Germany 
resents a formidable rival in the field 
of international telephone traffic. The 
organization set 
culminating in a 


oughly aware of rep- 


proposition as to 
forth by Mr. Gill, 
superstate company, has not been in- 
Paris 
the contrary, this body confined itself 
that the 
Western 


represented at the conference, should 


dorsed by the conference. On 


to recommending telephone 
administrations of Europe, 


establish a council in Paris charged 


with research and interchange of all 


technical experiences concerning the 
practicabilities of long distance inter 
state telephone traffic 
that 


pany could be organized and put into 


However, the 


chances such a superstate com 
proper function in Europe within any 
Antag- 


onistic political principles between the 


near future, are very small. 
several countries are too pronounced 
that 


The U. S. A. has the tremendous ad- 


to favor the realization of idea. 


vantage of representing a vast political 


and economical unified structure, 


whereas Europe is divided into a num 


ber of regions with conflicting eco 


interests. 


nomi 


In Germany the efforts to establish 


a European telephone service are rep 
Fernkabel 


resented by the “Deutsche 


Gesellschaft” (German long distance 


cables company), an _ organization 
governmental 
andthe 


manufacturers 


wherein the German 


telegraphic administration 


largest German cable 


exercise a leading influence. The aim 


pursued by this company is to enlarge 


upon and equip existing and pros- 


pective German telephone lines in such 
a manner as to insure their special 
intercourse 
but for 


traffic as well. 


adaptability not only for 


with the neighboring countries, 
the interstate transient 
According to the information furnished 


by the representative of the German 


long-distance cable company, Dr. Crae- 
mer, at the recent general assembly of 
Electrotech 
Elektrotech 


interurban 


the association of German 
Verein Deutscher 
total 


telephone lines of all the countries par 


nicians 


niker, the length of 


ticipated in the Paris conference repre 


sent 900.000 kilometer, while the Ger 
man telephone lines within the terri 
tory of Germany amount to &00.000 


km. Furthermore Germany has a very 
important telephone industry, occupy 


ing a position next in rank to that of 


the United States, and takes the lead 
In Europe. 
Che project of a European long- 


distance line service has been studied 


and planned by Dr. Craemer on basis 
of the several already existing Euro 
pean telephone lines and their intended 
extensions, such as reproduced in fig 
ure 1. In Europe as well as in U. S. 
all parties interested agree that only 


the telephone cable can be considered 
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as the mainstay of the European ‘tel- 
network as the airlines are 
subject to frequent derangements of 
According to cal- 
culations made independently in Ger- 
many and France the cost of a tele- 
phone call via 


ephone 


atmospheric nature. 


cable is 50 per cent 
lower on a line of 500 km. long than a 
similar call by air line. As a matter of 
fact cables are in operation or in an 
effective or planned course of construc- 
tion in most of the European countries 
took the 
initiative in 1913 with the construction 
of the Rhine province cable, which has 


of consequence. Germany 


a length of 600 km. which connects 
Berlin with the Rhine region of indus- 
try. However, that cable was not 


equipped to operate with repeaters and 
thus to up-to-date 
technical improvements. The construc- 
tion had to be suspended during the 


fails embody all 


war, causing the cable not to be fin- 
1921. It has 
quite an efficient service since then. 


ished until performed 
[he most important European long- 


distance cable lines would, according 
to Dr. Craemer, run as follows: 

1. London 
3800 km. 
of navigation along the North Sea and 


the Baltic Sea, 


Hamburg - Petersburg 


This line follows the route 


main 
seaports and constituting at the same 


connecting the 


time the basis for a cable connection 


with the 
) 


northern countries. 
London - Berlin - Constantinople 
4300 km This 


England and the 


cable route 
North 


continent, 


connects 
Sea ports on 


the European taking its 


‘ourse across Germany and the cen- 
tral European countries, with Balkan 
countries and Turkey. 

3. London Amsterdam - Rome 
2000 km. Cable route over Holland, 


the Rhine province and Switzerland to 
the Italian capital. 

4. London-Paris-Madrid 1700 km. 
Western English, 
French and Spanish cable network. 

5. Frankfort - Nuremberg - Vienna 
Budapest 950 km. Cable route follow- 

Rhine-Main-Danube 
course of 
with the 


paragraphs 2 and 3. 


line to join the 


ing the water 


route in construction con- 


necting lines mentioned in 
1250 km. 


Cable line crossing Europe to connect 


6. Paris-Berlin-Warsaw 


the western part, via North Germany, 
with Poland and later on with the in- 


terior Russian territory. 

7. Paris-Prague-Lemberg 1400 km. 
Cable from Europe 
through southern Germany to Tsech- 
ko-Slovakia 


Poland and 


route western 


and the southern part of 
with a later extension to 
southern Russia. 

Vienna 
1800 km. line from the Norwegian port 
via Hamburg and then, following the 
course of the Elbe Prague 
to Vienna, intersecting the West-East 
lines. 


8. Christiania - Hamburg 


river, via 
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9. Stockholm-Berlin-Munich - Rome 
2000 


km. lines from Sweden across 
Germany and the Alps to Italy. 
10. Supplementary lines in differ- 


ent countries with a total of 4200 km. 


The total extension of the European 
cable network in accordance with this 
project is calculated at 24,000 km. 
This, however, should only be consid- 
ered as an approximate estimate apt 
to require an increase. Under certain 
circumstances the long-distance cable 
network project might enter into a 
combination with the service _per- 
formed by the European aeroplane 
lines now existing or in course of being 
established. Of the total cable extent 
6650 km. (25 per cent) would have 
to be allotted to Germany, owing to 
the telephone network there being 
webbed than in other 
principal countries of Europe. Aside 
from this fact the geographical posi- 
tion of Germany makes it unavoidable 
that the greater part of the interstate 
traffic main must 
Germany. 


more closely 


lines pass through 

It can hardly be presumed that the 
European long-distance cable network 
will be realized for some years to come. 
The development can only be a grad- 
ual one whereby the cable networks, 
constructed in the 
for interior 


countries 
from the outset 
should be planned in such a manner as 
to lend themselves in due time to in- 
traffic. These national net- 
works will then gradually be mutually 
joined, preferably by means of cable 
or in exceptional cases by aerial lines. 


several 
traffic, 


terstate 


Rochester Plant Department in 
New Headquarters 


Rochester, N. Y.—The Plant Depart- 
ment of the Rochester Telephone Corp. 
now is located in a new building at 445 
St. Paul street. All of the activities of 
the department now are centralized in 
the building which was erected especially 
for this use. It is a steel frame, fire- 
proof building, having a total length of 
368 ft. width of 135 and 35 ft. in 
different portions. The total floor area 
is over 45,000 sq. ft. A yard with side 
track facilities extends to the rear. The 
front portion of the two 


and 


building is 
stories in height, the second story being 
occupied by the general plant offices and 
A com- 
fortable rest room is provided for the 


school for construction forces. 


girls of the office and a room fitted with 
chairs, tables, lockers and shower baths 
is provided for the men. The first floor 
is used for the garage for the company’s 
automobiles, 65 in number, the auto re- 
pair shop, the general store room and 
the equipment repair shop. A force of 
over thirty men regularly is employed in 
the garage, store room and repair shops. 
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SOME INSIDE WIRING 
SPECIFICATIONS 

The following rules and specifications 
for running inside wire were prepared 
by C. W. Kugelman, of the Portsmouth 
(O.) Telephone Co., and are used by 
that company. There are a number of 
suggestions in them which may be used 
to good advantage by others: 

Wherever possible, the telephone is 
mounted on an outside wall, the twisted 
pair drop wire is to be brought through 
tube in wall to the instrument. This 
applies mostly to country work and 
rough buildings. When duplex is used 
for inside wire do not run more than 
six inches outside. 

This also applies when concealed wire 
is wanted and the drop is taken into 
basement, attic or a common point of 
connection for one or more telephones 

Every drop or other wire should have 
a water drip of about two inches before 
entering building. 

Holes in outside walls to be bored 
with slope toward outside. When in- 
stalling ground wire, run it through an 
extra tube, preferably under line wire. 
Arresters should be mounted as near the 
outside of building as possible. Under 
porch roofs or other protected places if 
arrester is not weather-proof. Where 
the drop does not come under porch the 
arrester will have to be placed as near 
point of entrance, inside, as _ possible 
Weather-proof arresters are to be mount- 
ed on outside of house or on pole from 
which drop is taken. 

Concealed wire should not be tacked 
or fastened in any way where it is not 
possible to get at the attachment when 
building is finished. Wire should be 
free and in condition to be replaced in 
case of faulty insulation or installation. 

When more than one telephone is 
wanted, extensions, bring each pair of 
wires to an easily accessible point of 
connection with the drop. No concealed 
splices or connections are to be made. 

All splices should be soldered and 
taped. No splice is to be taped without 
solder or foil. When splicing two or 
more pair, use the pig tail method leaving 
two or three inches of slack in each pair 
and split the joint in such a way that a 
short circuit will be impossible. 

Wherever the house wire crosses a 
lighting or power circuit, insulate with 
tube or loom. 

Wiring through floors or walls which 








are subject to dampness, should be 
through conduit or lead pipe which shall 
extend not less than one foot beyond 
point of dampness and be taped at each 
end of conduit or pipe to exclude any 
dampness. 

Duplex should be used for exposed in- 


terior wire and for concealed wiring 
where there is no chance whatever of 
its getting damp or being subject to 
being pinched by boards or other ma- 
terial and where it can be easily re- 
newed in case of trouble. In no case is 
more than six inches of duplex to be 
run where it is exposed to the weather. 

Bridle wire or No. 17 copper clad 
twist to be used in rough places and for 
concealed wiring where there is any 
chance of lighter insulated wire causing 
trouble. 

All wiring to be done to conform to 
the wishes of the subscriber as near as 
possible. 

All special wiring, such as concealed 
work or fishing through walls and floors, 
should be paid for by the subscriber a 
actual cost of time and material. The 
subscriber will also furnish or pay for 
special amounts of conduit, moulding or 
other material necessary or wanted in 
carrying wires from residences to gar- 
ages or other out-buildings. 

Whenever necessary to remove flooring 
or other woodwork, notify the subscriber 
in a polite manner, that we prefer this 
being done by a carpenter or some one 
with the proper tools at the subscriber’s 
expense. Should the subscriber insist 
that we do the work, do it in as neat a 
manner and at least expense possible, but 
at the subscriber’s risk of breaking or 
cracking material. 

On ordinary jobs, the company will 
furnish the wire free of cost if the sub- 
scriber wishes to furnish the labor and 
other material. 

The company will not be responsible 
for condition of wire installed by the 
subscriber or contractors unless super- 
vised or inspected by a competent em- 
ploye and O. K.’d by him. 

All wire to be run in neatest manner 
possible and enough slack left at instru- 
ment to permit its being disconnected 
and reconnected without splicing. . 

Open wire in corners should be tacked 
each side of corner. Tacks should be 
used not less than three feet apart on 
straight runs. 

All jobs should be done as neatly and 
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quickly as possible; but special care 
should be used on newly papered or 
plastered walls. Use extra care in work- 
ing on new floors or woodwork. Under 
no circumstances do we want the sub- 
scribers to have a complaint regarding 
scratched or otherwise injured property. 
Always clean up any dirt made in or 
around the premises. Trouble men shall 
take time to replace any inside wire 
which is loose or otherwise looks bad. 

All wire has tags which shows the 
kind, size and manufacturer’s name. 
Please mark amount and kind on your 
returned work or installation orders. 
This is important. 

Removals 

No employe is to enter a house for the 
purpose of removing an instrument, if 
there is any furniture or other material 
in the house, without the consent of the 
property owner. 

The kind of telephone removed should 
be noted on all orders. 


WHO CAN BEAT THIS 
RECORD? 

A remarkable record for economical 
operation of a trouble car, made by 
James C. Pride, toll fine repairman, cov- 
ering the Lansing area of the Michigan 
Bell Telephone Co., was described in a 
recent number of “The Mouthpiece.” 

Here are some of the figures: Driven, 
28,000 miles; repair cost, per mile, 
$.0028; total local expense, per mile 
(gas, oil, tires, repairs), $.019; total 
operating cost, per day (includes license, 
depreciation, storage, insurance, etc.), 
$1.77 

Mr. Pride had only one complete set 
of cord tires placed on his car after the 
original fabrics wore out. Through 
careful attention to vulcanizing cuts, the 
cords were in such good condition that 
they were placed on another car when 
Mr. Pride’s car was turned in. 


INFECTION A HAZARD IN 
CABLE WORK 

We have many cases of infection 
among cablemen caused by neglect of a 
scratch or cut by copper wire and cop- 
per slivers. The verdigris in copper is 
poisonous and infection from a copper 
sliver will cause discomfort and pain to 
a man for several days if neglected.— 
Arthur Hindle in “Telephone Topics.” 
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BUILDING CABLE CREW HAS 
NO CINCH, EITHER 


With practically every office building, 


hotel, department store, factory, apart- 


ment-house and municipal building pro- 
facilities, 


vided with cable and terminal 


one can realize that the building cable 
crews have no cinch job. 
The service cable, aerial or under 


ground, entering a building in the base 


ment or lower floors is terminated at a 


service terminal. Local or house cables 


extend from this to the upper floors, with 
locations 


terminals at various 


Much of the cable is placed in pipe 


conduit or cleated to walls. It is often 
located in elevator or wire shafts, tun- 
nels or laid in wooden moulding The 
main thing in all building cable jobs is 
to get the cable placed securely where 
it 18S not against steam pipes, electric 
wires or other objects likely to cause 


obtain that result, the 


cablemen must and do show a great 


amount of skill, ingenuity and patience 
Sometimes the conditions under which 
they work are far from ideal. However, 
due to the very nature of their work 
and considering the necessity ot placing 
cable tated above they accept the 
conditions as part of the job. Just com 
pare two different jobs, in one of which 
the cable is cleated along A utside 
building w ind in the other the cable 
being placed in a tunnel where the light 
is bad and the temperature is close to 
100.—( M. Williams, in “The Mouth 
piece 
STRAIN INSULATORS IN GUY 
WIRES 

\ subscriber makes the following in 
auiry regarding the use of strain insula 
tors in guy wires 

I have noticed that some telephone 
companies e using insulators in guy 
wires like the electric light companies 
have been doing I can not see the use 
of this. Can 1 expla le reasot 
tor it 

The reas or th sertion of strain 
or break insulators in guy wires is pri 
marily one of safety Many telephone 
companies are following the recom 
mendations of the National Electrical 
Safety Code, although the cost of the 
guy is increased somewhat by the addi 
tional insulators and clamps required 
and | the increased cost of labor ot 
installation The practice recommended 
will be found in Sections 212 and 213 ot 


the N. E. S. C. and what is said here is 
based largely upon these sections and the 
given in 


Handbook No. 4. 


discussion of the sections as 


Bureau of Standards 


In brief, the requirement is that a 
strain insulator be inserted in a guy wire 
when the pole carries electrical supply 
lines of over 300 volts and under 15000 


volts or if the guy wire is exposed to 
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that the 
hazard is not sufficient to require insula- 


such lines. It is considered 


tors if the electric line voltage is below 
300. Above 15,000 volts the 
can not be 


insulators 


depended upon. The insula- 


tor is provided to prevent accidental 


contact with the grounded guy wire | 


y 
a man working on the pole or to prevent 
contact by passers-by in case a live wire 
come into contact with the guy. The in- 
should be so placed that in case 
breaks, the 


will clear the earth by at least 8 ft. 


sulator 
the guy ungrounded portion 
This 


is shown in Fig. la. 


—{-> 
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juice or sap, a very small portion of 
which will cause an intense irritation of 
the skin. Poison ivy grows everywhere 
in this latitude; in the woods, along the 
rows over the 


itself practically to 


paths and fence and 
ground, and adapts 
any soil condition. 
It often is confused with the beautiful 
it resembles in 


growth, but 


which 
habits of 
may be distinguished by the fact that it 


Virginia creeper, 


appearance and 
has three leaflets growing together, while 
the leaves of the Virginia creeper grow 
in clumps of five 

ELECTRIC 


SUPPLY LINE 
OVER 300 VOLTS 
ooo 







STRAIN 


INS 
7 

















——— 4 
F *F NOT LESS 
ff NOT LESS THAN 8 
y THAN 8° | 
Fig. ] | Fig. 1-B 
In some cases a single insulator will rhe leaflets of the poison ivy grow on 


not remove the hazard and two insulators 


are necessary. Such a case is illustrated 


in Fig. lb 


should be 


In this case neither insulator 


less than 8 ft. from the ground 


in order to avoid the hazard in case of 


a break in the electric line or the guy 
In some cases a study of the situa 
ti determine the 


on will be necessary to 


exact location of the insulators to elimin 


ite the hazard 


BEWARE OF POISON 
THESE DAYS 


The leaves and branches of 


IVY 


poison ivy 


resmous 


ir poison oak contain an oily, 








Poison ivy is the spray with leaves m 
clusters of three, while Virginia 
creeper (in the circled inset) 


has leaves 
clumps of five. 


Growmng tl 





stout, rather long stalks, and at maturity 
the upper surface is dark green, the un- 
derneath being lighter and sometimes 

these 
stalked, while 
leaflet is long stalked Very often there 


are small wart-like growths on the leaves 


velvety. Two of leaves are op- 


posite and short the end 


and stems. The leaves are pointed, with 
jagged edges, although there is consider- 
able difference in the size and shape of 
the leaflets. 

This 
in the accompanying photograph, which 
taken 
the United States Department of 


is exceptionally well illustrated 


was from one of the bulletins of 
\ gri- 
culture. 

In autumn the vine has whitish waxy 
berries which look somewhat like mistle- 
toe berries, and the leaflets are beautiful- 
scarlet 
When 
leaves in the autumn, 


ly colored in various shades of 


and orange at that time of year 


gathering colored 
never touch any which grow in clumps 
of three, and at all seasons when in the 
country avoid any climbing vine or plant 
which has pointed leaves growing in 
clumps of three. 

[he poison is not volatile, in spite of 
popular ideas to the contrary. One must 
come in actual contact with the plant, or 
with something that has come in contact 
with Direct 

The 


carried on the clothing, 


it, to become contaminated. 


1 indirect contact must 


occur. 
poison may be 
on tools or by insects. Smoke from the 
burning vine, in a brush pile or on fire- 
mechanical carrier of 


wood, may be a 


the small oil globules, and may cause 
the irritation. 

The hands and face are the parts 
most often affected, but it is easy to 
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transfer the poison from the hands to 
other parts of the body. The irritated 
skin heals very slowly as a rule, and is 
most uncomfortable and disagreeable. 

If contact is known to have taken 
place, wash the exposed parts as soon 
as possible with soap and warm water, 
scrubbing thoroughly with a brush, and 
repeat several times, changing the water 
frequently. Discard or have cleaned any 
clothing which may have come in con- 
tact with the plant. If the washing is 
not done thoroughly, it tends only to 
spread the poison. 

When not washed off, it causes an in- 
tense irritation of the skin with redness 
and swelling and often with the forma- 
tion of small blisters. The contents of 
the blisters is not poisonous, and will 
not cause new blisters to form. 

While most individuals are susceptible, 
some persons can handle poison ivy with- 
out being poisoned. Persons once af- 
fected are believed to be more suscep- 
tible, however. It is said that one may 
acquire immunity by taking a decoction 
made from the leaves of the plant in 
small doses, gradually increasing the 
dose. Such a method of immunization 
is described by Dr. J. F. Schamberg in 
the Journal of the American Medical 
Association for October 18, 1919 (Vol. 
73, page 1213), and another by Dr. Al- 
bert Strickler in the Journal of the 
American Medical Association for Sep- 
tember 17, 1921 (Vol. 77, page 910). 
Dr. Schamberg’s formula consists of a 
1 per cent solution of a tincture made 
from the leaves of the plant, in a little 
alcohol and syrup of orange, and the 
dose begins with two drops, and increases 
steadily until a dose of a teaspoonful 
well diluted in water is to be taken once 
a day. 

Another remedy made from the plant 
that is said to be effective is put up in 
pills called “Rhus Tox,” and can be ob- 
tained from drug stores handling homeo- 
pathic medicines—Dr. William Cabell 
Moore in “The Transmitter.” 


A SUGGESTION FOR TYING 
UP CABLE SLEEVES 


No doubt many have tried to find 
something permanent to replace marlin 
house line for tying up cable splices. 
The marlin must be replaced from time 
to time and there is always the possi- 
bility of the splice cracking if a tie 
breaks. I have used a piece of cable 
sheath tied together, also No. 14 iron 
wire. These are both good but some- 
times damage the sheath. Some com- 
panies are now using No. 16 annealed 
tinned copper wire; this tie looks good 
but I am doubtful whether it will prove 
satisfactory. 

I have found that the only satisfactory 
substitute for marlin is No. 17 copper 
clad drop wire. Unwind the twisted 


pair and use one strand to make the 
regulation tie. From the ground proper- 
ly made tie looks identical to a marlin 
tie. This tie is permanent and will not 
injure the sheath in any way. I have 
some of these ties that have been in 
service for several years and they are in 
practically the same condition as the day 
they were made.—Contributed by Ray 
Blain. 


Kellogg Transmitterand Broom 
Handle for Radiocasting 


A radiocasting transmitter used by 
A. M. Crichton, of Uniontown, Pa., 
who operates the amateur radio station 
8BRM, is shown in the accompany- 
ing photograph. 

Mr. Crichton had on hand a Kellogg 
telephone transmitter which he mount 











Efficient Radiocasting Microphone. 


ed on a broomstick and used in his ra 
diocasting. He thought nothing more 
of it until he began receiving post cards 
from different parts of the states, ad 
vising him of the remarkable clarity 
with which his voice was received and 
the perfect modulation. 

The Kellogg Company comments on 
this case, saying: “We have received 
a number of reports of people using 
our standard telephone transmitter for 
broadcasting purposes with unusually 
good results.” 


Watch Your Spacing When 
Abbreviating 

“Prs” is the standard abbreviation used 
in the plant department for telephone 
wires. When the wires have no current 
coming over them, they are called “dead.” 

A new typist when given a handwrit- 
ten report to copy in which were “2oprs 
dead in a manhole,” wrote it, “2 opera- 
tors dead in a manhole.”—“Telephone 
Review.” 
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Lithuanian Telephone Business 
Is Growing 


Kovno, Lithuania.—The telephones in 
Lithuania are owned by the Government 
and are under the control of the De- 
partment of Ways and Communications. 
The telephone was practically unknown 
in Lithuania for general use until in- 
stalled in 1915 by the Germans at the 
time of their occupation of the country. 
The apparatus was, however, recently 
replaced with apparatus manufactured in 
Esthonia by the Tartu Telefoni Wabrix 
A. S. The central exchange office at 
Kovno accommodates 1,012 subscribers. 
Nevertheless, the number of telephones 
now in use is twice what it was a year 
ago. There are 44 operators at the cen- 
tral exchange and besides giving local 
service a long-distance service is main- 
tained to all parts of Lithuania, to Lat- 
via, and to points from Kovno to Konigs- 
berg, East Prussia, and to Berlin. <A 
few banking establishments have in- 
stalled private branch exchanges, and 
the central office has provision for 200 


such branches, says Commerce Reports. 


Telephones Decrease Under 
Soviet Regime 


Russia has only 112,000 telephones 
to serve a population of 131,000,000 
people, according to the latest figures 
available. In other words, there is one 
telephone for every 1,169 people in the 
Soviet Republic, as against one tele- 
phone for every eight people in the 
United States at the same date. The 
Russian government telephone system 
showed an actual net decrease during 
a single recent year of about 58,000 
telephones, and the mileage of tele 
phone wire in service also dropped 
substantially. 

During 1922 the population of Petro 
grad increased from about 700,000 to 
over 1,000,000; but the number of tel 
ephones in operation in that city. de- 
creased in the same period from about 
40,000 to 8,966. Even in Moscow, the 
capital and center of Soviet activity, 
the number of telephones fell during 
1922 from over 54,000 to about 25,000, 
although the population grew in the 
same period from 1,028,218 to 1,511,025. 


Here’s a Hot Weather Joke 
William Nelson, chief tester, Walnut 
exchange, Des Moines, Ia., is quite a 
wag. When an order came in for a tele- 
phone for Miss Helen Summer, he had 
the service order assigned to Installer 
Jack Frost—From “The Northwestern 


3ell.” 
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Impatience with present facilities, a 
restless searching for perfect ‘things— 
these have driven men to discovery and 
invention. They possessed the early 
voyagers who turned their backs on the 
security of home to test opportunity in an 
unknown land. They explain the march 
westward that resulted in this settled, 
united country. And they have inspired 
the activities of the Bell System since the 
invention of the telephone. 


The history of the Bell System records 
impatience with anything less than the 
best known way of doing a job. It 
records a steady and continuous search 
to find an even better way. In every 
department of telephone activity improve- 
ment has been the goal —new methods of 
construction and operation, refinements in 














The Spirit of Pioneering 


equipment, discoveries in science that 
might aid in advancing the telephone art. 
Always the road has been kept open for 
an unhampered and economic develop- 
ment of the telephone. 


Increased capacity for service has been 
the result. Instead of rudimentary tele- 
phones connecting two rooms in 1876, 
to-day finds 15,000,000 telephones serv- 
ing a whole people. Instead of speech 
through a partition, there is speech across 
a continent. Instead of a few subscribers 
who regarded the telephone as an un- 
certain toy, a nation recognizes it as a 
vital force in the business of living. 

Thus has the Bell System set its own 
high standards of service. By to-day’s 
striving it is still seeking to make possible 
the greater service of to-morrow. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


BELL SYSTEM 


One Policy, One System, Universal Service 
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Show Britons Dialing Details 


Strowger Automatic Demonstrated at Wembley 


Showing Switches Used i 


London, Eng.—The opening of the 
British Empire Exhibition at Wembley 
coincides with the beginning of the 
Strowger Automatic telephone era for 
London, installation of the new Strowger 
system in that city having just begun 

As was announced in these columns 
some months ago, the British Post Office, 
after fully investigating the possibilities 
of the Strowger system for London, de- 
cided to adopt this equipment for the 








Building Up Connectio) 


whole of the London area, and placed o1 
ders with the Automatic Telephone Man 
ufacturing Co., Ltd., Liverpool, the Brit 
ish licensees for the Strowger system 
for the large initial installation. 

The adaptation of the Strowger sys 
tem to the peculiarities of the London 
telephone network involves such unusual 
engineering features that arrangements 
were made jointly by the British Post 


Office and the Automatic Telephon: 








Front View of Exhibit Showing Model Units to Be Used in London's New 
Telephone System 
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Manufacturing Co., Ltd., to exhibit com- 
plete models of the London installation 
so that visitors to the exhibition could 
see for themselves the method to be em- 
ployed in handling telephone traffic in 
London when the “transition period” 
commences. The demonstration equip- 
ment is so constructed that telephone en- 
gineers visiting the exhibition can obtain 
a very convincing demonstration of the 
engineering features of the Strowger 
Automatic Director System 

The exhibit shown in the accompany- 
ing illustration, represents two main au- 
tomatic exchanges, Richmond and City; 
one automatic satellite office, Petersham; 
one manual section with automatic equip- 
ment to represent a mechanical tandem 
exchange, and one manual section repre 


senting A and B positions in a typical 


common battery manual office (Dalston). 
the B position being equipped with call 
indicator apparatus 

Both the City and Richmond units 
are fitted with directors, tirst code se- 


lectors. first group selectors, second 
group selectors and connectors, while 
there are also incoming selectors and re- 
peators for the trunks from and to the 
mechanical tandem exchange. The Peter- 
sham unit is fitted with switching selec- 
tor repeaters, digit absorbing selectors 
and final selectors, together with two- 
way second group selectors and outgo- 
ing secondary line switches for tranks 
to Richmond. 

The following types of calls can be 
demonstrated on the exhibit: 

1. Automatic to Automat 

(a) Main Office to other Main Office 

(b) Main Office, Local 

(c) Main Office to Satellite. 

(d) Satellite to Main Office. 

(e) Satellite, Local. 
2. Automatic to Manual 
3. Manual to Automatic. 


Another illustration shows one end of 
the booth at which is placed a working 
model, demonstrating the necessary pro- 
cesses to be followed in setting up a call 
on Strowger equipment. It consists of 
two wall sets, two rotary line switches 
with line and cut-off relays, two group 
selectors, and one connector. 


\t each end of the model, pair of 


life-size wax hands are mounted, and by 
means of a motor driven cam shaft, hid 
den from sight, the hands in turn go 
through the operations of removing the 


receiver from the hook and then dialing 


The two operations control the chain 
of switches in exactly the same way as 
if the control was affected |! juman 
hands, and the bell at the called tele 
phone is rung from the final selector in 


a standard mannet 

As the call is extended from the 
switch to the group selector and from 
this to the connector, shutters on which 


arrows are painted, show all progress. 
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Dual Supervision At Low Cost 


Lamps and Visual drop signals used. 


Switchboards as small as 50 line capacity can now be operated economi- 
cally with the new Leich Combined Lamp and Drop Supervisory System. 


A. C. Power Used As Source of Current signal is answered. Recalls put lamp out 
Current is supplied from power lines by during signal period. Lamps and clearout 
small transformer for both the lamps and signals restored directly by operator’s key. 
restoring feature Cost tor operating re- 
duced to a minimum. No batteries or charg- Emergency Equipment Always Ready 


Ing devices required. . ‘ ‘ - 

Power interruptions affect the lamps only. 

. Drops give good supervision during emer- 

Method of Operation ee P a] ; Bing gg 

; gency period, are manually restored when 

Cord Supervisory lamps 1n the Ke\ shelt are current is not available. 
controlled by clearout drops in the face of 

the board. Recall lamps remain lighted until Quotations on request. 


See LEICH ELECTRIC CO. 






Telephones, Switchboards, Accessories 


GENOA, ILLINOIS 





ELECTRIC APPLIANCE COMPANY DISTRIBUTORS TELEPHONE & ELECTRIC SUPPLY CO. 
Chicago, Dallas, San Francisco, New Orleans Spokane, Wash. : 
ST. PAUL ELECTRIC CO. POST GLOVER ELECTRIC CoO. B-R ELECTRIC COMPANY 


St. Paul, Minn. Cincinnati, Ohio Kansas City, Mo, 
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Trouble Shooting Efficiency 


Develop Practical Method of Locating Faults 


By CHRIS 


One day the plant chief and wire chief 
of a progressive telephone company were 
discussing ways and means of lowering 
the cost of clearing trouble. While they 
were talking, a lineman called in for a 
test. 

He was working on a rural line, look- 
ing for a short circuit, and had come to 
a junction pole where the line went three 
ways. Calling in on another line, he 
asked for permission to open the line, as 
the roads were bad and the line went two 
miles to the north, two and one-half 
miles south and straight ahead three and 
one-half miles. 

It was now up to the wire chief to 
either let the lineman guess at it and 
trace out each of the branches until he 
found the trouble, or open the line. In- 
asmuch as the roads were bad, he was 
allowed to open the line for test. If the 
roads had been in good condition, he 
would have been told to take a chance 
and trace out the trouble. 

Then an idea came into the wire 
chief’s head. Why couldn't a lineman’s 


STEWART 


line wires at A and B, Fig. 1. The in- 
tensified current passes out over the line, 
starting at A to the short circuit and 
back to B. 

The receiver, a special low-wound type, 
is connected to one of the line wires at 
C and D. The current passing over line 
wire A splits at C and some of it goes 
through the low-wound receiver and pro- 
duces an audible sound similar to a ring 
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Fig. 1—Showing Operation of Test Set 


test set be so constructed that the line- 
man could tell which way the trouble 
was without opening the line? 

If the lineman in this case had a test 
set that would do this, he could tell from 
the junction pole which branch to go out 
on to clear the trouble. That would save 
the time necessary to open the line or the 
time of traveling the branches that were 
clear; or, in case test connectors were 
used, the cost of test connectors 

The main object to be overcome was to 
properly intensify the current from the 
generator and to provide an indicator 
sufficiently sensitive to indicate the flow 
of such a small current on the line. All 
this had to be done and still have the set 
rugged, of small size and simple of 
operation, so that it would stand the 
rough usage of the lineman. The cost 
also had to be kept down to make it 
practical. The set, as worked out, oper- 
ated as follows: 

The line cords are connected on the 


Fig. 2—Locating Ground with Stewa 
Set 


in the ear. If the line cord A were taker 
off and connected at E, no sound would 
be heard—because the receiver woul 
then not be in the current-carrving 
circuit. 

\ ground can be located by connecting 
one of the line cords to ground as showt 
in Fig. 2. When locating a cross, the 
line cords are connected to the tw 
crossed wires. Bells across the line 
would not affect the test because the 
intensified current would not pass 
through them. 

The problem of telling in which dire« 
tion the trouble was from the tester 
being solved, a practical indicator, which 
would show whether or not there was 
trouble, was next to be devised. 

After much experiment it was found 
that a lamp of proper construction could 
be arranged in the cricuit so that a clear 
line would show no light while a short 
circuit would show one. Bells across 
the line would not cause the lamp t 
show. If the short circuit were nearby 
the lamp would show bright. If the 
trouble were far away the lamp would 
show dim. In this way the tester could 
tell how far the trouble was from him 

Thus was obtained a set that would 
tell about how far trouble was from the 
tester, and which way, without opening 
the line. This meant that all junction 
pole connections could be soldered, mn 
test connectors used, and there would bx 
no opening of lines for testing, leaving 
unsoldered joints. 

The set was so arranged that th 


switch which changed the generator cut 





Vol. 28, No. 8 


rent to the intensified current worked 
automatically so the lineman could not 
take his receiver off the set to test direc- 
tion without operating the switch. By 
using a special tungsten steel generator, 
all this could be accomplished, and the 
set was only 7 in. by 4 in. by 6 in. and 
weighed but seven pounds 

Inasmuch as a magneto was used to 
furnish the current, and a receiver for 
indicating purposes, by making a spe- 
cial induction coil and putting in a trans- 
mitter, the set could be used as a portable 
telephone. 

In designing a battery for this set, it 
was considered advisable to have a bat- 
tery which had more life than a flash- 
light battery and one that would not 
freeze out. The ordinary flashlight bat- 
tery is so small that it will freeze out 
on a cold day and its life is too short as 
it does not have enough active material. 
It was found that a 3-volt battery, 1% 
in. by 3 in. by 3 in. would give a long 
life and not freeze out. A push button 
cuts in the battery when talking 

The set was placed in use by the tele- 
phone company in question. It proved 
so satisfactory, saved so much time and 


trouble that it was ‘decided if it was 





od for this company, it would be good 
others. 

A patent was obtained and the set 

further improved so that it was when 


finished considered by many authorities 





the most practical efficient test set ever 
sold to telephone companie 5 

A leather top cover was put on to 
protect the set from dust, rain and snow, 


etc Fig. 3 gives an idea of the finished 
set. The shoulder strap was provided 
with a ring and hook on one end of the 
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SIMPLE X 
Simplex Jacks Move Loaded Poles 


without Interrupting Service 
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Every so often there is a loaded pole to move. 
It’s a simple job with the No. 329 Simplex Pole 
Jack. 






A few heaves on the block and tackle takes up the 
slack in the chain. 






Then—with every stroke of the lever bar the loaded 
pole step by step moves to its new location. 





[t saves time and money to hang jobs like this on 
Simplex Jacks. 






For details write to our nearest Distributing House 
or Western Electric Company, 100 East 42nd 
Street, New York City. 








Distributed by 


Western Electric 


Yfices in 48 Principal Cities 





Menufactured by 


Templeton,Kenly & Co., Limited 


Established 1899 Sole Manufacturers 
Chicago IL. U.S.A. 
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set so that it would be brought into the 
best operating position, thus allowing the 
lineman the free use of both of his hands. 

Fig. 4 shows how the set is steadied 
by the lineman, while ringing and listen- 
ing as is necessary when testing for 
direction. 

In Fig. 5 is shown the position when 
used as a talking set. The set is brought 
up on the chest so as to have the value 
of the chest transmission, as well as keep- 
ing the set free from pole vibration, etc. 

As an illustration of how easily 
trouble is cleared with the set, an ex- 














Position of Set Used as Talking Set 


planation of the actual clearing of a case 
of trouble follows: 

A lineman comes down to the office 
and the operator says rural line No. 40 
is out of order. He takes the test set 
and rings out on the line. The lamp 
shows medium bright or shows a short 
circuit out about five miles. 


The lineman takes the set and goes out 
on the line. When out about four miles 
he comes to a branch line. He knows the 
line runs ahead three and one-half miles 
and three miles south. He climbs the 
pole, tests the line and the lamp burns 
much brighter, showing he is now near 
the trouble. He tests for direction and 
the trouble shows to the south. He drives 
down the south lag about a mile and a 
half. He should have found the trouble. 

He tests again for direction. This 
time the trouble tests back of him. He 
goes back about one-half mile and the 
short shows by the direction test to be 
up a lane toward a house that is on this 
line and the line seems to be clear to the 
house. To make sure he tests on the 
line just outside and the trouble tests 
in the house. 

The telephone looks all right. He dis- 
connects it from the line. The tele- 
phone rings clear, but the set when con- 
nected to the line wires shows short. He 
traces out the inside wire and finds that 
some furnace men had broken the wire 
and in attempting to splice it, had let the 
bare joints get together, short-circuiting 
the line. This would be a hard case of 
trouble to locate were it not for this set. 


Cedar Veteran Begins Drive for 
Telephone Business 


Milwaukee, Wis.—C. P. Tinkham, 
who is well known in the cedar busi- 
ness, is now making an offering of se- 
lected poles from northern and west- 
ern cedar stocks which has developed 
considerable telephone business for 
him since the first of the year. Mr. 
Tinkham’s connections in the cedar in- 
dustry and his wide and long experi- 
ence in this business supply a splen- 
did background for his campaign for 
telephone trade. He is paying partic- 
ular attention to picking for his cus- 
tomers the choice of available stocks 
and offers strongest assurance that his 
shipments will meet the most rigid re- 
quirements. 

Details of the Tinkham northern 
and western cedar offerings may be 
had upon request addressed to his 
headquarters at 1011 Majestic Bldg., 
Milwaukee, Wis. 


J. Lew Gugler Made Galion (O.) 
Manager 

Galion, O.—J. Lew Gugler, who has 
served as vice-president of the com- 
pany for a number of years, will take 
the position of manager of the Galion 
Telephone Company, and H. L. 
Barnes, who has been the local mana- 
ger for some time, will be transferred 
to the position of wire chief for the 
company. 
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Conventions Make Six Uses of 
Telephone Wires 





There was a time when only tele- 
graph messages were sent over wires, 
Later, Alexander Graham Bell sent 
voice messages over wires through his 
telephone. But the rapid advancement 
of our present methods of communi- 
cation went on, and not long ago 
means were devised to send both tele- 
graph and telephone messages over 
the same wires at the same time. Now 
this startling feat has been pushed 
into the background. 

Six separate and different uses of 
telephone wires were made during the 
Republican convention at Cleveland 
and the Democratic convention at New 
York. The wires were used for local 
telephone purposes, for long distance 
telephone, for telegraphing news 
stories to newspapers, for connecting 
up the public address system at the 
conventions, for connecting sixteen 
radio stations scattered over the coun- 
try which broadcast the convention 
proceedings, and for sending photo- 
graphs by telephone. 





Abilene. — Another exchange  be- 
came a part of the United Telephone 
System August 1. With the purchase 
of the Russell Telephone Company the 
United has added its fifty-eighth ex- 
change to its system. The purchase 
is made subject to the approval of the 
Utilities Commission. 








Our Literary Digest 


Review of Recent Publications on Telephony and 
Allied Subjects 











Toll Reference and Text Book. 
Published by the United States Inde- 
pendent Telephone Association. 

At the 1922 convention of the United 
States Independent Telephone Associa- 
tion it was requested that a new' book of 
instructions for handling toll traffic be 
prepared. A committee was appointed 
for that purpose and the present publica- 
tion is the result of over one and one- 
half years work by that committee with 
the assistance of a number of traffic 
officials and instructors. It is designed 
to be used as a text book and a reference 
book as well. The material is divided 
into 10 sections, each covering one di- 
vision of the toll operator’s work. These 
sections are conveniently arranged so 
that they may serve as definite assign- 
ments for student and other operators 
under instruction. 

It is not often that the same book will 


serve in an entirely satisfactory manner 


for a reference book when its primary 
purpose is a text for instruction pur- 
poses or vice versa. In the present pub- 
lication, it would seem that the two pur- 
poses had been joined admirably. The 
complete reference index and the sys- 
tem of topical heading at the side of 
the page make it convenient for refer- 
ence to any particular detail of operating 
practice. The practices described art 
standard and will fit in with the prac 
tices of the Bell long distance lines as 
well as apply to Independent lines. 
Smaller companies will find and use the 
sections that apply to their own condi 
tions and those they meet when connec 
tions are built up on other long distance 
lines. Last of all the loose leaf form 
permits of corrections and changes with- 
out the necessity of revising the entire 
book. Copies may be secured by order 
ing directly from the office of the asso 


ciation. 
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| Here’s a Durable, Cheap Binder for | 


"TELEPHONE ENGINEER 





It will hold from | 
one copy up to a 
full year’s edition, 
protect them from 
dirt and mutilation. 
Is substantial, con- 
venient and eco- 
nomical. 

Costs but $2.00, and 
may be used year 
after year. 





Address orders and 
remittances to— 


| WM. H. GRAFFIS & SONS | 


Publishers of Telephone Engineer ] 
CHICAGO 


28 E. JACKSON 























To Keep You Informed--- 


on new researches in your line of 
work, we have organized a service 
department to issue interesting 
and instructive papers on various 
subjects. 


All papers are based on recent discov- 
eries or practices. Charts, diagrams 
or blue prints accompany each paper. 
Useful thoughts, facts and methods 
are described clearly. 


Recent papers: 
Automatic voltmeter test circuits. 
Automatic register circuit. 
Mass human nature. 
Time study of exchange operations. 


ALL PAPERS FIFTY CENTS EACH 


INTERNATIONAL RESEARCH ASS’N 


Business Dept., 170 S. Pasadena Ave., Pasadena, Cal. 


Send for monthly list of new papers on following blank. 


NAME 
ADDRESS 








Many operating tele- 
phone companies are 
now using our saw- 
tooth 
order to lower their 
maintenance. Others 
are using the P495 
Metal Discharge Block 


in similar types of 


protection in 


protection in order to 
accomplish the same 


results. 





P495 


SAWTOOTH 
DISCHARGE BLOCK 


leciric Company 
Chicago, Ill. 





3145 Carroll Ave. 
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A West Coast Model 


Vail, Pacific T. and T. Veteran, 
Makes Camas (Wash.) 
Ideal Plant. 


Camas, Wash.—Visiting telephone 
engineers pronounce the plant of the 


Camas Telephone Company one of 





The subject of a speech made by 
George McQuaide of Dallas was “Gov- 
ernment and the Public Industry.” He 
is director of the Texas public service 
bureau at Dallas. 

W. B. Kellogg of the Houston office 
welcomed the members’ with a_ short 


address. 


The next meeting will be held at Shet 
man Aug. 13 and 14. 





“Little, But Oh, My!” the Model Camas Plant 


the best of its size in the world, a 
judgment which is endorsed by the 
Camas Telephone subscribers. 

The company now has its headquar- 
ters in the new building it had erected 
last fall. Management of the Camas 
company is in the capable hands of 
C. W. Vail, for 16 years with the Pa- 
cific Telephone & Telegraph Compa- 
ny. Two years ago Mr. Vail became 
the Camas manager and the company 
has made a decided growth under his 
direction, adding 150 subscribers last 


vear. 


Texas Holds District Meet at 
Houston—She-man Next 


Houston, Tex.—Fifty attended the 
district meeting of the Texas Independ- 
ent Telephone Association held at the 
Bender Hotel to discuss “Efficiency.” 

L. S. Gardner of Waco, secretary of 
the association, was the presiding officer 
at the morning session, while Earl Evans 
was the chairman at the afternoon 
meeting. 

L. M. Moore was the leading speaker 
on the program and gave a talk on 
“accounting and its relation to the tele- 


phone business.” 


Kellogg Relay Claimed Ideal for 
Alarm Work 


The No. 546 type polarized relay 
manufactured by the Kellogg Switch 
board & Supply Company consists of 
two coils, a permanent magnet and an 
armature, similar to those used in a 
standard polarized telephone ringer 
The relay has a make and a_ break 





Kellogg’s Polarized Rela 
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contact. These contacts have plati- 
num points mounted on adjusting 
screws. The armature is controlled by 
a biasing spring with micrometer 
screw adjustment. The manufacturers 
call attention to the fact that these fine 
adjustments permit very close setting, 
making it possible to operate the re lay 
continuously on closed circuit work 
with dry battery current 

This relay can be so adjusted that 
the current flow which holds the con- 
tact open will not reoperate the relay 
in case the circuit is broken and again 
restored. This feature is especially de- 
sirable in alarm circuits, as after the 
circuit 1s broken a reconnection will 
not shut off the alarm 


The reoperation of the relay can only 


ve brought about by some ort 
knows the circuit. 


A relay of this type has a w 
riety of uses where low current 
sumption and extreme sensit ness 


required. 


Announce Program for Bell 
Pioneer Meeting 


New York, N. Y.—National Secretar 
R. H. Starrett of the Telephone Pioneers 
ot America has announced the tentative 


program of the eleventh annual 


meeting 
of that organization of Bell veterans 
The meeting is to be he!d at the Edg 
water Beach Hotel, Chicago, October 10 
and 11. An informal entertainment un- 
der the auspices of Theodore N. Vail 
Chapter No. 1, and a visit to the West 
ern Electric plant at Hawthorne will be 
among the high spots of the program 
Complete details of the meeting, and 
hotel reservations are being handled un 
der the supervision of Mr. Starrett, at 
the Pioneers’ headquarters, 195 Broad 


way, New York. 


Horace F. Hill Dies at Age of 64 


Chicago, I]l—Horace F. Hill 
many years vice president and general 
manager of the Chicago Telephone ( 
now the Illinois Telephone Co., died 
July 18 at Green Harbor, near Bos 
Mass. He was 64 years old 


Mr. Hill was born in Boston in 1860 
where as a young man he worked fot 
fifteen years in the postal service li 
1892 he went with the American Tel 
ephone and Telegraph Co. and helped 
develop the long distance telephone 
service. Later he was general n 
ger of the Central Union Telephone 


C 


»., covering Illinois, Indiana and 
Ohio, including the Chicago company) 
He held this position until 
1890, when he retired from business 


and others 
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INSULATORS 


In the Power and Lighting markets our 
product has successfully made our name 
the “buy word” in electrical porcelain. 


Thomas Quality 


defines a structure of porcelain that is hard, well 
fired, impervious to moisture and provides un- 
paralleled strength mechanically. For well over a 
quarter century we have concentrated an expert 
force of engineering talent and exceptional plant 
facilities on the production of Insulators of the 
“superior” kind. 


One branch of our business has been to maintain 
ample stocks of modern telephone insulators ready 
for the immediate call of the trade. Prompt ship- 
ments can be assured at all times, whether your 
requirements call for barrel or carload lots. 


Your name entered on our mail- 
ing list will insure your receiving 
valuable literature as issued. 


THE R. THOMAS & SONS CO. 
EAST LIVERPOOL, OHIO 
U. S. A. 
NEW YORK CHICAGO BOSTON 


Northern Electric Company 
in Canada 
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Whole Lot 








There is a decided appreciation 


NATIONAL 


‘The Ring With the Tension 
Grip’’ 


lhe cable ring is really a tool for your 
linemen in addition to a practical work- 
ing appliance. 

The cable ring should be easy to put 
up—and once up should stay put. 

Linemen say Nationals are a cinch to 
put up—no muscular fatigue to the hand 
and wrist. 

Rest the left prong on the messenger 
and with the forefinger press the right 
prong toward you. 


That’s all—it’s on! 


The Harder the Pull, the Tighter 
National Cable Rings Grip 


Wide space for reclipping 


Made in 112”, 2”, 21/2", 3” and 312” sizes. 


Manufactured by 


NATIONAL 


TELEPHONE SUPPLY COMPANY 
Cleveland, Ohio 


5100 Superior Ave. 


Canadian Manufacturers 


N. SLATER CO., Ltd., Hamilton, Ont. 


Up Where Little 
Things Mean A 

















OEE | AIO PT MS 


42 TELEPHONE 


Al. J. Johnson, Supply Agent, 
Mecking Business Hum 


Chicago, Ill—Alibis of presidential 
year, general business torpidity or any 
other of the well-worn stalls don’t 
work when a fellow who is steadfast- 
ly addicted to three square feeds a 
day starts into business on his own 
hook. This decision, made by Al J. 
Johnson when he started into business 
at 217 S. Desplaines street as a man- 
ufacturer’s agent, probably is responsi- 
ble in a good measure for the success 
Johnson has registered. 

Johnson, who looks like he might be 
a year or two out of high school, real- 
ly is somewhat of a veteran in the tel- 
ephone supply business. The first job 
of any moment he ever had was with 
the American Electric Co., a goodly 
number of years ago. From the Amer- 
ican he went to Stromberg-Carlson 
and eventually became _ purchasing 
agent of supplies and supply sales man- 
ager before starting in on his own. 

Now from his Chicago office he is 
handling Brazil vitrified clay conduit, 
Superior insulating tape, Dover guar- 
anteed element electric switchboard 
soldering irons and Victor dry bat- 
teries, with stocks of all lines except 
the conduit, carried at Chicago. Busi- 
ness has shown great increase each 
quarter of Johnson’s experience as a 
manufacturers’ representative, and he 
expects the orders of the coming au- 
tumn to be far in excess of any pre- 
vious time, basing his hope on present 
indications. 


New York Distributes Over 
3,000,000 Directories 


New York, N. Y.—The summer 
issue of the New York City telephone 





W. H. CRUMB 


Telephone Engineer 
9 South Clinton St. Chicago 








Valuations—Supervision—Plant—Iinductive Inter- 
ference—Expert Administrative Counsel 
for Utilities 


JAY G. MITCHELL 


TELEPHONE ENGINEER 
Member A. I. E. E. 


1042 W. Monroe St. Springfield, Ill 





rectory, largest ever issued by the 
New York Telephone Co., weighs 
nearly five pounds and is made up of 
1,920 pages. The addition of nine new 
central offices brings the total up to 
140. A total of over 3,000,000 direc- 
tories will be distributed to subscrib- 
directory contains 830,000 telephone 
numbers \ total of 330,000 changes 
and additions in listings were made 
since the previous issue. The new di- 


ers in the metropolitan area, including 











FOR SALE 


An up-to-date Telephone Plant 
with 600 subscribers. Bell lines 
connect with my _ switchboard. 
Principal office in Pocahontas, 
Ark. Business rates, $2.50 and 
residence rates, $1.75 per month. 
Reasons for selling: have other 
business that requires all my 
time, and [ am not a practical 
telephone man. 


Price and Terms on Application. 


E. DALTON, Pocahontas, Ark. 
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New York City, Westchester, Putnam 
and Rockland Counties, northern New 
Jersey and suburban Long Island. 


ALine of Electrical Instrumen ts 
for Telephone Men 


New York, N. Y.—The Roller-Smith 
company, manufacturers of electrical 
instruments, meters and circuit breakers, 
recently have published revised editions 
of their Bulletins No. 110 and 150. Bul- 
letin No. 110 describes a line of small 
portable direct current instruments in- 
cluding ammeters, milli-ammeters, volt- 
meters, milli-voltmeters and _ volt-am- 
meters. This line comprises small in- 
struments which are said to be light in 
weight, convenient, accurate and reliable, 
and which would be suitable for such 
uses as battery testing, measuring voltage 
drops in lines, current supply to trans 
mitters, electrolysis measurements, etc 
\ large number of combinations ar 
available in double and triple scale ranges 
and in combination volt and ammeters so 
that a single instrument can be made to 
serve many purposes by a careful selec 
tion of the ranges. Bulletin No. 150 
describes a similar line of small alter 


nating current instruments. 


Thomas Company Issues New 


Circular 
East Liverpool, Ohio—The R. Thomas 
& Sons Company, manufacturers of 


high-grade porcelain insulators, has tust 
issued an attractive circular describing 
Thomas Quality products that are of 
particular use on telephone and railway 
signal lines. Included are guy or break 
strain insulators, line insulators, tele 
phone knobs and telephone cleats. <A 
copy may be had by writing the com- 


pany. 





J. G. WRAY & CO. 


Telephone Engineers 
Specialists in Appraisals, Rate Surveys, 
Financial Investigations, Organization 
and Operation of Telephone Companies, 

J. G. Wray, Fellow A. I. E. E. 
Cyrus G. Hill 
1217 First National Bank Bldg., Chicago 








CARLTON G. VAN EMON 
Telephone Accountant 


We make it our business to look after the 
interests of our telephone clients here in 
Washington A high grade Federal Tax 
Service at a very reasonable price. 


921 Fifteenth Street N. W., Washington, D. C. 

















** Texas Black Beauty ’’ 


CREOSOTED POLES 


Southern Yellow Pine—Straight, Full- 

Bodied—Pressure Treated Full 

Length—Safe Against Grass Fires— 
Decay Defying 


TEXAS CREOSOTING CO., Orange, Texas, U. S. A. 








Any telephone book printed may 
be purchased from the 


BOOK DEPARTMENT of 
TELEPHONE ENGINEER 


28 East Jackson Boulevard 


CHICAGO 
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BRACH 


VACUUM 
ARRESTERS 









within 


When the best protection costs no more, why not 
have it? BRACH arresters insure; non-ground- 
ing of lines, cables, clear transmission, balance of 
potential between pairs, and full protection against 
power crosses or lightning. There are no carbons 
to clean and no maintenance bills. 

You can readily afford BRACH Vacuum Arresters 
at our present low prices. Type 440, shown 
above, is furnished with porcelain base, fuses and 
mountings. 


L. S. BRACH MFG. CO. 


NEWARK, N. J. 
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Everhot Branding Outfits 


Identify your lines by branding poles with company initials, 
and number each pole consecutively for quick reference in 
making repairs or doing other line work. 

Use an EVERHOT branding outfit which can 

also be used for soldering and as a blow torch. 


Everhot Outfits as low as $14.00 
Write for further information 





i q i iE NSIE JI 
MANUFACTURING CO,’ 
EVERHOT MANUFACTURING CO., Maywood, Ill. 


\ 4 














TRADE MARK REG. US PAT. OFF 


information and Wire Tables on request. 


“COPPERWELD” TELEPHONE WIRE 


Where No. 10 Hard-Drawn Copper or No. 12 BB Galvanized Iron is used a No. 12 
Copperweld Telephone Wire will save you 70 pounds excess wei ght of wire per mile 


Breaking 

Diam. Weight 

10 B&S hard-drawn Copper 102” 528 lb 
12 BWG BB Galvanized Iron 109” 476 lb 
12 B&s — Copperweld 081" 520 Ib. 


Copperweld wire does not rust. It stays up under sleet loads and wind pressure when 
other wires would be wrecked. 
COPPERWELD COSTS LEAST PER YEAR OF SERVICE 


MADE BY THE MOLTEN WELDING PROCESS 


‘Relative "Factor So &. Safety 


Weight “With 1%” Ice and 


|} With 15 lb. Wind 

per Mile 8ib. W ind Pressure Pressure. No Ie e 
166 lb 98% 80% 
170 lb. 88% 68% 
96 Ib. _ 100% — 100% 


Copperweld, Braddock P. O., Rankin, Pa. 











“REBUILT TELEPHONE APPARATUS and exchange equipment saves 
you 30 to 50 per cent without sacrificing quality or efficiency. 

SW ITCH BOARDS—Telephones—Apparatus—Protection Equipment—Cabie 
—Everything you need for the installation and operation of a complete 
exchange—Magneto or Central Energy—of the best and most reputable 
manufacturers 

Fourteen years’ successful operation of our rebuilt qeatoment department 
puts it past the experimental stage. Soap and price will make you a 
permanent customer, Better investigate 

BARGAIN BU LLETIN NO. 78 FR 
Address “REBUILT” EQUIPMENT DEPARTMENT 
Premier Electric Company 1800-4 Grace St. Chicago. til. 


























westeey CEDAR POLES oontuenn 


TREATED or PLAIN 


id a) De ed 2 
NATIONAL POLE CO., Main Office: Escanaba, Mich. 


BRANCH 220 Broadway 2844 Summit Street Riaite Building 
OFFICES New York Totedo, O. San Francisco, Cal. 
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Specially insulated plugs U. S. Patent 13802471 In use in 
five continents Prices c. i. f. any place. 


TELEFON FABRIK AUTOMATIC 


7. AMALIEGADE COPENHAGEN DENMARK 

















NORTHERN -:- WESTERN 
BUTT-TREATING - GUARANTEED GRADES 


BELL | LUMBER CO.,.Minneapolis.Minn. 
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Everstick 


The standard anchor of 
companies whose _ en- 
gineering practice is stand- 
ard for the industry. 

Telephone companies of 
every size are using 
EVERSTICK Anchors be- 
cause they are the best 
value in the world for 
holding hard and fast ane 
for ease of installation. 


Write for Details 


Everstick Anchor Co. 


ST. LOUIS, MO. 

















Ohio Telephone Construction Co. 


. THOMPSON, Manager 
OHIO 


ADA, 
Outside Plant and Underground Construction 


Plant Engineering, Aerial and Underground Cable 
Construction (Burying of Cable), Switchboards. 
Main Frame and Power Boards and Clearing of 
Cable Troubles 
References, and List of Exchanges we 
have built, will be furnished on request. 








Send for free sample and 
prices on 


UNIVERSAL 
DROP WIRE 
INSULATORS 


Universal Specialty Company 
120-A, S. 7th St., Terre Haute, Ind. 














Last Missouri County to Have 
Toll Service 





Versailles, Mo.—Camden County, 
Missouri, the last county of the state 
to have telephone connections with 
the outside world, will soon lose its 
isolated position. The Versailles Tel- 
ephone Co. of Versailles is arranging 
to construct a line to Linn Creek, the 
Construction work will 
Ozark Coun- 


ty has just been connected to the out- 


county seat. 
be completed in the fall. 


side world through the completion of 
a line by the West Plains Telephone 
Co. from West Plains to Gainesville 
and Dallas County had its first tele- 
phone service to outside points when 
the Southwestern Bell Telephone Co. 
built a toll line from Springfield to 
Buffalo about a year ago. 


Westinghouse Chief Engineer 
Is Dead 


Pittsburgh, Pa. Benjamin G. 
Lamme, chief engineer of the West- 
Electric & Manufacturing 
Co., died at his home in East Liberty, 
Pa., on July 8th. Mr. Lamme was 
associated with the Westinghouse com- 
pany continuously since 1889 and 


inghouse 


KANIKSU 
CEDAR 
COMPANY 


PRIEST RIVER, IDAHO 


Western 
Red Cedar Poles 


from the 


Kaniksu National Forest 





Butt Treating at our 
own Treating Plant 





LOS ANGELES OFFICE 
Harry G. Holabird. .451 E. 3rd St. 


EASTERN OFFICE 
F. C. Adams Co... . Kingston, Pa. 


DENVER OFFICE 
Geddes & Aldom .300 Int. Tr. Bldg. 











STEPHENS 
CLIMBERS 


Straps, Belts and Safetys 


| W. H. BUCKINGHAM 


BINGHAMTON, N. Y. 











WANTED 


Present address of C. D. Lindridge, 
formerly at 40 Haskine St., Provi- 
dence, R. I. Address Box 77 
TELFRFHONE ENGINEER, 28 E 
Jackson Blvd., Chicago 








SCRAP PLATINUM 


Highest prices paid for discarded or 
obsolete telephone and switchboard ap 
paratus platinum contact relays, ring 
keys, etc. Have specialized in this fiel 
for many years 


CONTACT METALS CO. 
z21 E. 23rd St., Chicago 











achieved an international reputation 


for his work in the development of 
electrical power apparatus, particu 
larly the synchronous converter and 


electric railway equipment 








All Kinds of Printed 
Forms for Telephone 
Companies 


Monthly Audits 


General Accounting 
Systems Installed 
Simplified 
Accounting 
for Small 
‘Companies 
posncer ites ne print 


our satisfied cus- 
tomers. 
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“Know where you stand” 


Bowdle Accounting System 


CERRO GORDO, ILL. 

















Get your 
Telephone Repair Work 
done at the old reliable 
Telephone Repair Shop 


SUTTLE EQUIPMENT CO. 


OLNEY, ILLINOIS 

















Pars FmOe TYPE 


$3250 Addressogfaph 





CHEAPER than type- 
writer—SAVES 20% of 
YOUR present costs — 5 
to 15 times FASTER anc 
BETTER than pen or 
typewriter. 


FREE TRIAL will 
prove it! 


904 W. Van Buren St., Chicago, III. 






Easy 





Pay’t. 
Terms 








England Installs Exclusive Re- 
peater Station 


London, Eng.—1] S 1 
erected exclusively telephone r¢ 
ers was opened for service on June 2nd 
when the London-Bristol cable was com 
pleted. This station located at Taplow 
says “Electrical Review,” is really an in- 
dependent electric power station com 
bined with the telephone repeater ap 
paratus. The prime movers are 75 hy 


semi-Diesel engines, direct connected 
These genera 
charging 24 


volt and 150 volt storage batteries. The 


two generators in tandem 


tors furnish current for 


cable itself contains 616 wires furnish 
ing 462 channels of communicatiot It 
is placed underground in clay ducts and 
is loaded at distances of 2000 yards. This 
cable will provide communication be 
tween London and the west of England 
and will also be available as an emer 
gency route to the north of England in 
case of failure of cable on one of the 
other routes. Some of the lines in the 
cable are designed so that they may form 
part of a general European communica 


tion network at some future time. 
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